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Electrical  Exports  The  returns  of  electrical  exports  for 
for  the  Year  1912  the  year  1912  are  given  in  the  Decem¬ 
ber  summary  of  the  United  States  De¬ 
partment  of  Commerce  and  are  really  quite  gratifying. 
While  the  total  in  1910  was  $17,001,126,  it  had  risen  to 
$19,355,536  in  1911,  but  last  year  it  was  no  less  than 
$23,212,833.  We  would  like  to  discuss  the  figures  in  some 
detail,  but  it  is  obviously  quite  difficult  to  do  so  when 
“all  other”  bulks  up  to  the  extent  of  $13,810,637,  or  very 
nearly  two-thirds  of  the  total.  He  must  indeed  be  a  mind 
reader,  or  something  of  that  kind,  who  could  “go  behind" 
such  vague  returns  and  extract  their  significance.  We 
can  only  congratulate  the  industry  on  the  general  showing 
and  hope  that  it  will  continue.  In  this  respect  we  are  glad 
to  note  that,  taking  months  singly,  the  upward  trend  is 
strongly  in  evidence.  In  December  the  total  rose  to  $2,186,- 
264,  as  compared  with  $2,079,213  in  1911.  But  in  January, 
1913,  it  rose  to  $2,217,625,  as  compared  with  $1,721,269  in 
1912.  If  such  a  rate  of  growth  can  be  maintained,  it  will 
put  the  exports  of  electrical  machinery  and  supplies  above 
$25,000,000,  or  not  far  from  10  per  cent  of  the  production. 
It  would  be  interesting  to  know  how  many  other  industries 
are  doing  equally  well. 


employed  by  a  powerful  corporation  seeking  to  establish  a 
trade  monopoly. 

Enlisting  the  There  are  always  plenty  of  willing 

Ally’s  Aid  hands  capable  and  ready  to  give  the 

central  station  gratuitous  help  in  sell¬ 
ing  its  service,  if  the  resourceful  commercial  agent  will  only 
point  out  to  them  how  their  own  interests  may  thereby  be 
benefited.  A  new-business  detpartment  of  lay  experts  can 
thus  he  created  far  more  effective  and  subtle  than  any  mere 
professional  sales  force  could  ever  be.  Xo  more  important 
selling  lesson  than  this  was  expounded  during  the  recent 
fertile  discussion  at  the  meetings  of  the  Society  for  Elec¬ 
trical  Development.  This  plan  of  enlisting  the  aid  of  allies 
in  a  common  commercial  cause  strikes  at  the  most  potent 

of  human  motives,  selfish  gain;  but  its  ethics  are  soundly 

justified  on  every  essential  economic  ground.  Take,  for 
instance,  the  subject  of  better  lighting  for  suburban  roads'. 
In  parts  of  the  East  the  autoists  are  lending  a  hand  in  this 
agitation.  They  will  get  the  improved  illumination;  the 
local  central  station  acquires  additional  load.  .\nd  for 
everybody  concerned  the  world  is  thereby  made  a  better 
|)lace  to  live  in. 


The  Resale  of  One  of  the  most  important  patent  cases 

Patented  Articles  to  come  before  the  Supreme  Court  is 
now  being  argued  in  Washington.  It 
relates  to  the  right  of  a  patentee  to  fix  the  price  at  which 
his  invention  shall  be  resold.  At  the  hearings  nearly  a 
year  ago  before  the  House  patent  committee  many  repre¬ 
sentatives  of  manufacturing  corporations  pleaded  for  the 
retention  of  this  supposed  right.  No  one  hitherto  has 
seriously  believed,  apparently,  that  this  right  did  not  exist 
under  the  present  statutes,  and  it  has  been  freely  exercised 
by  the  manufacturers  of  such  articles  as  talking  machines, 
watches,  clocks,  safety  razors,  carpet  sweepers,  fountain 
pens  and  the  like.  Many  arguments  have  been  advanced 
to  show  that  the  practice  is  beneficial  to  the  consumer 
rather  than  oppressive,  but  the  silence  in  regard  to  its 
benefits  to  the  '  inventor  is  conspicuous.  It  is  difficult 
to  see  why  price-fixing  agreements  which  are  illegal  in 
the  case  of  unpatented  articles  should  be  immune  in  the 
ease  of  patented  articles.  Tn  this  day  of  business  on  a 
large  scale,  demanding  the  combined  capital  of  many  in¬ 
dividuals  to  carry  on  a  single  enterprise,  it  is  important 
to  keep  in  mind  that  rights  conferred  upon  inven¬ 
tors  under  the  patent  laws  will  almost  inevitably  pass 
into  the  hands  of  large  business  concerns  or  corpora¬ 
tions,  and  also  that  what  the  individual  might  safely 
he  left  to  do  alone  may  become  a  weapon  of  extortion  when 


Swiss  Transmis-  Elsewhere  in  the  current  issue  is  given 
sion  Systems  a  resume  of  the  present  situation  of 

hydroelectric  work  in  Switzerland 
which  shows  admirably  the  enterprise  of  the  people  of  the 
mountain  republic  in  utilizing  their  natural  resources.  With 
its  snow-covered  peaks  and  abrupt  valleys  Switzerland  is 
peculiarly  rich  in  available  water-powers  and  anyone  who 
travels  there  realizes  quickly  the  work  that  is  being  done. 
The  upper  valley  of  the  Rhone  is  specially  endowed  with 
streams,  and  as  one  travels  down  it  he  finds  constant  evi¬ 
dence  of  activity.  There  is  a  glimpse  of  a  three-phase  cir¬ 
cuit  along  the  railway,  generally  on  slender  wooden  poles 
bearing  modest  porcelain  insulators.  Follow  the  telltale 
three  wires  along  the  valley  and  presently  the  line  loses 
itself  in  the  rugged  wall  of  the  Alps,  and  if  one  looks  care¬ 
fully  he  obtains  a  fleeting  glimpse  of  sharply  pitched  pipe 
lines  along  the  mountainside;  and  so  it  goes  all  the  way 
down  the  valley  to  Geneva  with  its  fine  municipal  plant. 
•As  a  rule  the  Swiss  developments  are  not  of  great  size  nor 
*lo  they  employ  extreme  voltages.  Very  few  of  the  lines 
are  operated  at  over  40,000  volts  and  even  the  group  of 
transmissions  above  20,000  volts  is  not  a  large  one.  The 
presence  of  a  few  of  the  Thury  high-voltage  constant-cur¬ 
rent  transmission  systems  is  about  the  only  feature  of  the 
technical  practice  which  would  strike  the  American  engi¬ 
neer  as  unusual.  But  in  a  civic  sense  the  Swiss  situation 
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is  very  interesting.  Switzerland  is  the  peak  of  the 
European  roof  and  the  tendency  to  develop  power  there  for 
transmission  into  neighboring  countries  was  a  natural  one. 
A  few  years  ago  the  Swiss  government  laid  down  the  rule 
that  no  such  export  of  electrical  energy  should  be  permitted 
without  the  approval  of  the  Federal  Council.  A  little  later 
by  an  amendment  of  the  national  constitution  the  Federal 
Council  obtained  at  least  nominal  control  over  the  utiliza¬ 
tion  of  the  hydraulic  resources  of  the  country,  and  expor¬ 
tation  of  energy  w’as  prohibited  except  under  special 
license.  The  government,  however,  has  not  taken  over  the 
water-powers  in  the  way  of  full  ownership,  and  the  several 
districts  retain  the  right  of  hydraulic  regulation  as  part  of 
their  local  self-government.  Hence,  it  is  the  local  authori¬ 
ties  who  make  the  necessary  restrictions  and  determine 
what  fees  are  to  be  paid.  The  taxes  levied  for  the  use  of 
water-power  vary  considerably  but  range  in  the  vicinity  of 
$i  or  a  little  less  per  hp-year.  Switzerland  has  thus  defi¬ 
nitely  adopted,  in  the  control  of  its  water-powers,  both 
governmental  control  and  the  exercise  of  this  control 
through  the  local  authorities,  presumably  on  the  basis  that 
they  are  better  qualified  to  judge  local  conditions  than 
would  be  the  whole  Federal  Council. 

At  the  present  time  only  about  20  per  cent  of  the 
2,000,000  hp  available  on  the  Swiss  streams  is  utilized  for 
hydroelectric  work,  so  that  much  yet  remains  to  be  done 
in  the  granting  of  concessions,  and  the  government  has 
thus  taken  the  whole  matter  in  hand  at  an  early  stage  of 
the  proceedings.  The  general  service  from  the  Swiss  plants 
is  to  be  of  much  the  same  character,  as  here,  and  the  prices 
charged  for  energy  do  not  differ  materially  from  those 
found  in  American  practice.  It  is  not  uninteresting  to  the 
consumer  here  to  realize  that  his  Continental  fellows,  with 
municipal  electric  plants,  “kick”  as  often  and  as  vigorously 
at  service  and  prices  as  do  the  most  active  and  loquacious 
^opponents  of  private  monopoly.  ’  On  the  showing  made  in 
the  paper  before  us  the  Swiss  are  certainly  to  be  congratu¬ 
lated  not  only  on  their  splendid  resources  but  on  the  con¬ 
sistent  enterprise  with  which  they  have  been  enabled  to 
meet  public  needs. 

Waves  and  Surges  on  Overhead  Transmission  Lines 

■  Stationary  electricity  as  presented  in  the  case  of  a  good 
condenser,  first  charged  and  then  insulated,  and  stationary 
magnetism,  as  presented  between  the  poles  of  a  permanent 
horseshoe  magnet,  seem  to  be  in  as  steady  and  quiescent 
a  condition  as  a  belfry  bell  at  midnight;  but  one  has  only 
to  allow  the  electricity  or  magnetism  to  be  disturbed  with 
reasonable  freedom  to  generate  oscillations  that  resemble 
those  of  the  belfry  bell  when  vehemently  agitated.  I'lie 
quiet,  sleepy  electric  charge  becomes  active  with  tremen¬ 
dous  friskiness.  The  late  Lord  Salisbury  defined  the  uni¬ 
versal  ether  as  the  entity  which  gave  physical  possibility  to 
the  verb  “to  undulate,”  but  electricity  and  magnetism,  when 
disturbed,  may  be  regarded  as  prominent  nominatives  of 
this  verb. 

In  energ)'  transmission  lines  the  steady  state  of  opera¬ 
tion  at  constant  load  is  a  comfortable  and  quiescent  process, 
whether  the  line  is  short  or  long  and  whether  direct  or 


alternating  currents  are  used,  but  if  a  disturbance  occurs 
anywhere  in  the  system  an  oscillation  is  nearly  always  set 
up.  The  magnitude  of  the  oscillation  will  depend  upon  the 
magnitude  and  suddenness  of  the  disturbance,  as  well  as  on 
various  other  circumstances.  The  oscillation  may  be  so 
slight  as  to  be  quite  imperceptible,  or  it  may  be  so  power¬ 
ful  as  to  throw  out  circuit-breakers,  unsynchronize  machin¬ 
ery.  puncture  insulation  or  lead  to  other  destructive  effects. 
On  long  lines  supplying  energy  to  many  machines  the  little 
accidental  variations  of  load  existing  in  normal  operation 
set  up  oscillations  that  skim  to  and  fro  over  the  line,  one 
coming  in  before  its  predecessor  dies  away,  like  breeze 
ripples  on  a  lake  surface,  so  that  the  becalmed  state  of 
equilibrium  is  never  reached,  albeit  the  range  of  departure 
from  equilibrium  may  be  quite  insignificant.  Lightning  dis¬ 
charges,  or  a  sudden  short-circuit  and  its  rupture,  can, 
however,  set  up  an  electric  tidal  wave  in  the  system  that 
may  have  very  unhappy  consequences. 

In  an  article  in  this  issue,  Mr.  Alfred  Still  draws  atten¬ 
tion  to  some  of  the  laws  which  control  waves  on  overhead- 
transmission  lines,  either  stationary,  in  the  steady  state,  or 
surging  to  and  fro,  in  disturbances.  It  is  shown  that,  ac¬ 
cording  to  known  relations,  the  reciprocal  of  the  geometric 
mean  of  inductance  and  capacity  for  such  a  line  approxi¬ 
mates  to  the  velocity  of  light  in  air.  Consequently  the  sine- 
wave  charging  current  of  the  line  is  definitely  related  to 
the  sine-wave  reactive  drop  in  the  line.  The  experimental 
and  theoretical  evidences  seem  to  unite  in  making  the 
velocity  of  electric  waves  always  equal  to  the  velocity  of 
“light”  in  the  same  dielectric,  but  the  apparent  velocity  of 
electric  wave  transmission  over  wires  is  always  distinctly, 
and  sometimes  enormously,  less  than  this  light  velocity, 
owing  to  absorptions  of  energy  in  the  conductor,  and  also 
in  the  dielectric,  if  a  solid  dielectric  is  used.  The  case  may 
be  likened  to  the  actual  velocity,  as  contrasted  with  the 
effective  velocity,  of  an  attacking  column  storming  a  re¬ 
doubt.  The  column  may  be  advancing  at  the  “double,”  or 
say  at  9  miles  per  hour;  but.  owning  to  the  shooting  down 
or  attenuation  of  the  head  of  the  column  under  rifle  fire, 
the  apparent  velocity  of  the  column,  as  judged  by  the  time 
It  takes  to  reach  the  redoubt,  may  be  only  6  miles  per  hour. 
Here  the  speed  of  the  soldier  corresponds  to  the  light-speed 
of  electric  propagation  in  the  dielectric,  the  destructive 
attenuation  to  the  loss  of  energy  in  the  copper  and  dielec¬ 
tric,  while  the  apparent  speed  of  the  column  corresponds 
to  the  apparent  speed  of  electric  transmission. 

The  article  draws  attention  to  the  marked  superiority  of 
half-wave  lines  over  quarter-wave  lines  in  regard  to  self¬ 
regulation  of  pressure  during  the  steady  state.  At  the 
ordinary  frequency  of  60  cycles  per  second,  the  wave-length 
is  about  500  km,  or  3000  miles.  I'he  quarter-wave  length, 
which  self-regulates  badly,  would  be  1250  km,  a  very  great 
and  unlikely  length  from  an  engineering  standpoint ;  while 
the  half-wave  length,  which  self-regulates  excellently,  would 
be  the  practically  almost  impossible  length  of  2500  km.  It 
seems  unfortunate  that  a  half-wave  cannot  precede  instead 
of  being  so  remotely  distant.  It  would  be  possible  to  imi¬ 
tate  half-wave  action  on  a  tenth-wave  line,  either  by  load¬ 
ing  the  line  or  by  increasing  the  frequency;  but  the  disad¬ 
vantages  would  ordinarily  outweigh  the  advantages. 
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The  Thury  System  in  Mines 

A  paper  by  Mr.  Sidney  F.  Walker,  read  in  England  be¬ 
fore  a  section  meeting  of  the  Institution  of  Electrical  Engi¬ 
neers,  an  abstract  of  which  appears  in  this  issue,  deals  with 
the  application  of  the  Thury  high-voltage,  constant-current 
system  to  mining  work.  As  our  readers  are  well  aware, 
the  Thury  system  for  general  transmission  purposes  is  very 
far  from  being  a  dead  issue.  It  has  proved  satisfactory  in 
several  large  installations  and  has  certain  advantages 
which  under  favorable  circumstances  count  for  much.  Its 
application,  however,  to  so  difficult  a  proposition  as  mining 
operations  is  something  of  a  novelty.  In  its  simplest  devel¬ 
opment  the  constant-current  system  calls  for  motors  form¬ 
ing  translating  devices  in  series  on  the  main  system.  When 
thus  used  these  motors  utilize  high-tension  current,  and 
while  their  control  is  a  very  simple  matter  they  still  re- 
(juire  unusual  precautions  in  insulation.  By  using  the 
equivalent  of  the  interpole  construction  M.  Thury  has  been 
able  to  reduce  the  regulation  of  his  motors  to  extreme  sim¬ 
plicity.  The  motor  is  started  without  the  usual  complica¬ 
tion  of  resistances,  by  merely  opening  a  short-circuiting 
switch,  and  the  speed  regulation  is  customarily  obtained  by 
shifting  the  brushes.  In  this  way  the  troubles  due  to  start¬ 
ing  and  regulating  resistors  are  effectively  obviated.  In 
mining  work,  however,  the  necessities  of  working  under 
conditions  of  extreme  moisture  and  sometimes  in  danger 
of  gaseous  mixtures  are  serious,  and  we  find  Mr.  Walker 
advocating  some  special  jirecautions  which  certainly  do  not 
seem  to  be  unnecessary.  Of  course,  energy  transmitted  at 
constant  continuous  current  can  be  utilized  indirectly  by 
motor-generators,  as  is  the  case  in  several  of  the  foreign 
plants. 


Passing  to  constant-potential  continuous  current,  or  if 
necessary  to  three-phase  current,  both  entail  some  difficulty 
in  the  matter  of  speed  regulation,  and  the  alternative  sug¬ 
gested  by  Mr.  Walker  is  an  interesting  one.  For  much 
work  in  general  mining  operations  the  ordinary  constant- 
current  motors  of  the  Thury  system  could  be  used,  but  for 
’  operation  underground  the  required  voltages  are  generally 
too  high.  Mr.  Walker  suggests  the  use  in  such  cases  of  a 
constant-current  series  motor  not  operated  from  the  main 
circuit  but  from  a  motor-generator  delivering  constant  cur¬ 
rent  at  a  moderate  tension.  In  this  way  the  danger  from 
high  voltages  is  practically  eliminated  while  the  starting 
and  regulation  still  remain  in  a  state  of  extreme  simplicity. 


The  importance  of  the  gain  in  regulation  over  constant - 
jiotential  or  three-phase  motors,  we  are  inclined  to  think, 
is  somewhat  overestimated  by  Mr.  Walker.  In  practice 
both  of  these  systems  seem  to  work  pretty  well,  although  it 
is  undeniable  that  the  brush-shifting  device  gives  efficient 
and  close  control  of  the  speed.  The  regulation  curve  shown 
for  various  outputs — that  is,  speeds — of  the  Thury  motor 
is  certainly  admirable.  Yet  it  will  be  a  question  to  be  solved 
in  each  individual  case  w’hether  the  requirement  of  highly 
efficient  speed  control  is  worth  the  extra  cost  of  the  con¬ 
stant-current  apparatus.  Several  mining  installations  on 
the  Thury  system  are  already  in  use.  generally  at  100  amp 
or  150  amp  constant  current.  The  motors  employed  range 
from  five  to  several  hundred  horse-power.  Where  several 
mines  have  to  be  operated  from  the  same  power  station 


all  the  motors  may  be  connected  in  series  or  separate  cir¬ 
cuits  can  be  run  from  the  generator  station  to  reduce  the 
voltage  necessary  on  each  circuit.  This  looks  somewhat 
complicated  and  so  in  principle  it  is,  the  chief  gain  being 
in  the  almost  rudimentary  simplicity  of  the  generating  sta¬ 
tions  themselves. 

In  the  present  state  of  the  art  the  regulating  and  switch¬ 
ing  mechanism  for  a  transmission  station  is  very  intricate 
and  expensive.  In  the  constant-current  system  these  ele¬ 
ments  amount  to  next  to  nothing,  but  this  simplification  is 
at  the  expense,  in  such  work  as  that  before  us,  of  complica¬ 
tion  in  the  matter  of  circuits  and  the  motor-generators  to 
an  indefinite  but  undoubtedly  large  amount.  To  tell  the 
truth,  Mr.  Walker’s  plea  for  constant-current  operation  in 
mining  work,  while  forceful,  does  not  impress  us  as  very 
convincing.  That  the  Thury  constant-current  system  has 
an  important  and  useful  field  we  have  many  times  main¬ 
tained.  It  would  seem  to  us  that  this  field  lies  rather  in 
transmission  at  high  voltage  over  long  distances  and  with 
comparatively  simple  receiving  units  than  in  distribution  to 
many  motors  working  under  difficult  conditions  and  re¬ 
quiring  special  transformation  of  the  current  to  render 
them  safe  for  the  purpose  in  hand. 


Alternating-Current  Lifting  Magnets 

It  is  well  known  that  the  pull,  or  dynamical  tension,  ex¬ 
erted  at  any  point  of  a  rtiagnetic  field  is  equal  to  B'/Stz 
dynes  per  sq.  cm,  exerted  in  the  direction  of  the  flux  den¬ 
sity  B.  Starting  from  this  fundamental  law  of  Maxwell, 
the  total  pull  exerted  between  the  poles  of  an  electromagnet 
can  be  evaluated,  if  the  distribution  of  flux  density  across 
the  polar  surfaces  can  be  determined  in  magnitude  and  di¬ 
rection  at  all  points.  In  the  alternating-current  case  the 
magnetic  flux  density  passes  through  zero  twice  in  each 
cycle,  so  that,  with  a  frequency  of  60  cycles  per  second, 
there  are  120  instants  per  second  when  the  lifting  power 
of  an  alternating-current  magnet  is  nil.  With  a  lifted 
weight  the  armature  has  time  to  fall  through  a  distance  of 
perhaps  one-tenth  of  a  millimeter  before  the  tension  due 
to  the  next  half-wave  can  reverse  the  direction  of  motion 
and  relift  the  weight.  The  result  is  apt  to  be  a  loud  vibra¬ 
tion  and  chattering  of  the  opposed  magnetic  polar  surfaces, 
with  a  frequency  double  that  of  the  exciting  current. 

A  remedy  for  the  chattering  ailment  of  alternating-cur¬ 
rent  magnets  has  been  found  in  polyphase  excitation, 
whereby  some  polar  attraction  is  always  being  exerted.  In 
cases  where  polyphase  mains  are  available,  this  expedient 
works  very  satisfactorily  but  on  single-phase  current  supply 
some  split-phase  method  is  necessary  for  producing  the 
polyphase  excitation  locally.  shading  coil  over  part  of 
the  single-phase  pole  operates  fairly  well.  In  a  recent 
paper  presented  to  the  Physical  Society  of  (Ireat  Britain 
Prof.  E.  Wilson  gives  some  experimental  results  obtained 
from  a  shaded-coil  single-phase  lifting  magnet.  With  the 
gap  closed  the  phase  displacement  was  found  to  be  one-fifth 
of  a  cycle,  which  is  not  very  far  from  the  theoretical  quar¬ 
ter-cycle  limit.  With  an  air-gap  of  0.15  cm  the  phase  dis¬ 
placement  fell  to  18  deg.  The  principle  is  utilized  in  a 
great  variety  of  alternating-current  pulling-magnet  devices. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


New  Tariff  Bill 

The  Democratic  tariff  bill,  which  l)ears  the  stamp  of  ap¬ 
proval  of  President  Wilson,  was  introduced  in  the  House 
of  Kepresentatives  by  Chairman  Underwood  of  the  ways 
and  means  committee  immediately  after  Congress  con¬ 
vened  on  April  7.  The  schedule  contains  a  number  of 
articles  on  which  either  no  reduction  in  duty  has  been  made 
or  an  advance  has  been  provided  for.  In  each  case  the 
effort  has  been  to  consider  not  only  the  character  of  the 
article  but  also  the  amount  of  its  probable  importation  and 
Its  relation  to  the  revenue-yielding  power  of  the  schedule, 
the  prime  motive  being  that  of  granting  to  the  public  as 
much  relief  as  practicable  while  at  the  same  time  con¬ 
serving  the  income  of  the  government  to  the  necessary  ex¬ 
tent.  In  order  to  provide  a  source  of  revenue  to  compensate 
the  government  for  the  losses  incurred  by  the  new  tariff 
bill,  a  tax  on  all  annual  incomes  which  exceed  $4,000  is 
proposed. 

In  the  dutiable  list  the  following  items  are  of  particular 
interest  to  the  electrical  fraternity:  Calcium  carbide,  which 
IS  made  in  electrical  furnaces  and  is  employe*!  in  manu¬ 
facturing  acetylene,  10  per  cent  ad  valorem ;  calcined  mag¬ 
nesia,  which  is  employed  largely  as  a  lining  in  electric 
furnaces,  3.5  cents  a  pound;  mica  and  manufactures  of 
mica,  30  per  cent  ad  valorem;  ground  mica,  15  per  cent  ad 
valorem;  gas  retorts,  10  per  cent  ad  valorem;  carbons  for 
electric  lighting,  wholly  or  partly  finished,  made  entirely 
from  petroleum  coke,  15  cents  a  hundred  feet;  if  composed 
chiefly  of  lampblack  or  retort  carbon,  40  cents  a  hundred 
feet;  porous  carbon  pots  for  batteries,  13  per  cent  ad  valo¬ 
rem  :  iron  in  pigs,  wrought  and  cast  scrap  iron,  scrap  steel.  $ 
per  cent  ad  valorem  ;  titanium,  tantalum,  tungsten,  15  per 
cent  ad  valorem ;  boiler  or  other  plate  iron  or  steel  and  strips 
of  iron  and  steel.  15  per  cent  ad  valorem;  railway  fish-plates 
or  splice  bars  made  of  iron  or  steel,  10  per  cent  ad  valorem : 
round  iron  or  steel  wire,  telegraph,  telephone  and  other 
wires  and  cables  composed  of  metal  and  rubber,  or  of  metal, 
rubber  and  other  materials,  iron  or  steel  wire  coated  by 
dipping,  galvanizing  or  similar  process  with  zinc,  tin  or 
other  metal,  20  per  cent  ad  valorem;  aluminum,  aluminum 
-^rrai)  and  alloys  of  any  kind  in  which  aluminum  is  the  com- 
potieut  material  of  chief  value.  23  per  cent  a(i  valoreiu ; 
copper,  in  rolled  plates,  sheets,  rods,  pipes  and  copper  bot¬ 
toms.  sheathing  or  yellow  metal  of  which  copper  is  the 
component  material  of  chief  value  and  not  comiwsed 
wholly  or  in  part  of  iron  ungalvanized,  3  per  cent  ad  valo¬ 
rem ;  quicksilver,  to  per  cent  ad  valorem;  steam  engines. 
13  per  cent  ad  valorem:  telephone,  trolley,  electric  light  and 
telegraph  poles  of  cedar  or  other  woods.  10  per  cent  ad 
valorem ;  indurated  fiber  ware  ami  manufactures  of  pulp, 
23  per  cent  ad  valorem;  manufactures  of  asbestos.  10  per 
cent  ad  valorem;  manufactures  of  India  rubber  or  gutta 
percha,  10  per  cent  ad  valorem;  vulcanized  india  rubber 
known  as  “hard  rubber,”  23  per  cent  ad  valorem. 

On  the  free  list  are  to  be  found  the  following;  Nitric, 
hydrochloric  and  .sulphuric  acid;  unmanufactured  asbestos; 
crude  bauxite;  beeswax;  sulphate  of  copper;  coal;  crude 
gutta-percha;  crude  india  rubber:  unmanufactured  lava: 
life-saving  apparatus  specially  imported  by  societies  and  in¬ 
stitutions:  oxide  and  ore  of  manganese;  models  of  inven¬ 
tions;  philosophical  ami  scientific  apparatus  not  intended 
for  sale,  and  unmanufactured  platinum. 


New  York  State  Hydroelectric  Bill 

With  all  calendars  crowded  and  with  the  Murtaugh- 
I’atrie  hydroelectric  bill  taken  out  of  the  hands  of  the  ways 
and  means  committee  and  placed  in  charge  of  the  a'.l-power- 
ful  rules  committee  of  the  Assembly,  there  is  an  excellent 
chance  that  the  plan  to  rush  through  this  proposal  to 
launch  New  York  State  in  the  wholesale  electric-service 
business  can  be  delayed  at  least  until  the  project  is  better 
understood  than  it  is  at  present.  The  legislative  sponsors 
of  the  bill  and  members  of  the  Conservation  Commission 
with  which  the  bill  originated  said  this  week,  however,  that 
they  knew  of  no  obstacles  and  fully  expected  prompt  action 
on  the  measure.  The  higher  powers  in  the  Legislature  are 
more  dubious  about  it,  not  so  much  on  account  of  its  merits 
or  demerits  as  because  of  the  congested  condition  of  the 
l.egislature’s  calendars  as  a  whole. 

In  this  situation  it  is  curious  that  the  rank  and  file  of 
the  Legislature  profess  to  be  ignorant  of  the  fact  that  there 
is  any  opposition  to  a  state-wide  development  of  hydro¬ 
electric  powers,  with  the  capital  district  as  the  first  benefi¬ 
ciary  of  the  scheme.  This  might  be  expected  if  the  plan 
were  local,  but,  as  Lieutenant-Governor  Glynn  said,  “this 
bill  is  the  beginning  of  a  system  to  develop  power  every¬ 
where  and  anywhere  in  this  State  where  water  is  running 
to  waste.”  A  considerable  proportion  of  the  existing  elec¬ 
tric  properties  in  New  York  may  therefore  be  menaced  b} 
State  competition,  expressly  removed  from  control  of  the 
Public  Service  Commission,  if  the  hydroelectric  bill  passes. 
In  view  of  this  fact  and  the  difficulties  that  would  naturally 
he  placed  in  the  way  of  raising  new  capital  for  private 
enterprises,  it  seems  strange  that  these  interests  have  not 
made  themselves  more  emphatically  heard  and  that  the 
general  public  has  not  taken  more  interest  in  a  proposal  to 
enter  upon  a  plan  of  exploitation  which  promises  to  involve 
the  expenditure  of  hundreds  of  millions  of  dollars. 

The  discovery  was  made  this  week  that  the  Murtaugh- 
Patrie  bill  as  passed  in  the  Senate  and  introduced  in  the 
House  is  probably  unconstitutional  in  that  under  the  head 
of  “appropriation  of  property”  it  provides  for  virtual  con- 
fi.scation  of  “any  lands,  structure  or  water  the  appropriation 
of  which  shall  be  necessary.”  This  may  require  amend¬ 
ment  of  the  bill  and  thus  aid  in  securing  time  for  fuller 
consideration  if  promptly  demanded  by  those  most  obviouslv 
concerned. 


Colorado  Utilities  Bill  Passed  by  Legislature 

rite  conference  committee  of  the  Colorado  Legislature 
has  reported  back  to  both  the  House  and  the  Senate  on  the 
subject  of  the  proposed  public  utilities  bill,  restoring  the 
terms  of  the  California  law  practically  intact  by  the  elimi¬ 
nation  of  the  House  amendments  from  the  Wi.sconsin  law. 
particularly  those  relating  to  municipal  ownership  and  in¬ 
determinate  franchises.  Both  houses  concurred  in  the  ac¬ 
tion  of  the  conference  committee,  and  the  bill  is  now  up 
for  the  Governor's  signature.  The  “saving  clause”  was 
omitted,  and  the  bill  if  signed  will  undoubtedly  be  referred 
by  petition.  The  executive  signature  is  expected,  since 
Governor  Ammons  has  been  reported  to  be  urging  the 
pas.sage  of  a  stringent  utilities  measure,  as  an  argument  to 
help  his  controversy  with  the  federal  government  toward 
state  rather  than  federal  control  of  Colorado’s  resources. 
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Pittsburgh  Mining  Session,  A.  I.  E.  E. 

Arrangements  have  been  completed  for  the  meeting  of 
the  American  Institute  of  Electrical  Engineers  to  be  held 
in  Pittsburgh  April  18  and  19  under  the  auspices  of  the 
committee  on  electricity  in  mines.  Indications  are  that  a 
large  number  of  members  and  non-members  interested  in 
the  subject  will  be  present  and  take  part  in  the  discussions. 
The  Pittsburgh  Section  announces  also  an  interesting  enter- 
tainent  in  connection  with  a  Dutch  dinner  to  be  held  at  the 
Fort  Pitt  Hotel  on  Friday  evening.  A  set  of  moving-picture 
films  furnished  through  the  courtesy  of  Rogers,  Brown  & 
Company  will  be  exhibited,  showing  the  mining,  handling 
and  final  working  of  iron  ore.  These  films  show  the  ore 
being  taken  from  the  ground,  loaded  on  ships,  transferred 
along  the  lakes,  unloaded  at  the  docks  and  transferred  to 
the  train,  closing  with  views  in  the  steel  mills. 


It  was  also  voted  to  hold  no  electric-vehicle  parade  at 
Boston  on  Memorial  Day  this  year. 

A  feature  of  the  gathering  was  a  talk  by  Mr.  L.  D.  Gibbs, 
superintendent  of  advertising  for  the  Boston  Edison  com¬ 
pany,  upon  relations  with  the  daily  press.  A  six  weeks’ 
campaign  in  the  Boston  dailies  will  shortly  be  inaugurated 
by  the  club.  Mr.  Gibbs  advanced  the  suggestion  that,  form¬ 
ing  a  sort  of  electric-vehicle  “flying  squadron,”  much  good 
might  be  accomplished  by  visits  of  such  a  group  of  enthu¬ 
siasts  to  other  central  stations  in  New  England.  Upon 
arrival  in  a  distant  city  a  series  of  conferences  would  be 
held  with  central-station  directors,  officers  and  “live”  pros¬ 
pects  for  business,  with  practical  talks  at  a  central  location 
in  the  evening.  The  plan  of  co-operating  in  local  electric- 
vehicle  advertising  was  also  commended. 


Municipal  Plants  Included  in  Iowa  Commission  Bill 

Representative  Francis,  of  Dickinson,  la.,  has  introduced 
an  amendment  to  the  public  service  commission  bill  now 
before  the  Iowa  State  Legislature,  placing  municipal  elec¬ 
tric-lighting  plants  partly  under  the  control  of  the  proposed 
commission.  The  amendment,  which  has  occasioned  con¬ 
siderable  opposition,  provides  that  “the  powers  delegated  to 
the  public  utilities  commission  shall  not  apply  to  munici¬ 
pally  owned  utilities,  except  in  so  far  as  such  powers  have 
to  do  with  the  regulation  of  annual  reports,  the  prescribing 
of  a  system  of  uniform  accounting,  the  requiring  that  there 
be  set  aside  a  depreciation  and  maintenance  fund  and  the 
hearing  and  determination  of  complaints  as  specified  by  the 
bill.”  The  measure  also  prescribes  that  complaints  may  be 
taken  before  the  commission  by  10  per  cent  of  the  people 
affected. 


$30,000  to  Promote  Electric  Vehicles  in  New  York 

City 

Following  an  address  by  Mr.  VV.  C.  Anderson,  president 
of  the  Anderson  Electric  Car  Company,  to  a  meeting  of 
the  New  York  Edison  Company’s  managers,  a  special  ap¬ 
propriation  of  $30,000  was  voted  for  establishing  an  exclu¬ 
sive  electric-car  garage  in  New  York  City.  Mr.  Anderson 
also  suggested  a  vigorous  educational  campaign  to 
acquaint  central-station  customers  with  the  unusual  and 
desirable  capabilities  of  the  electric  car  for  town  and 
suburban  use.  The  $30,000  appropriation  will  be  expended 
at  the  rate  of  $10,000  per  year  toward  the  rental  and  pro¬ 
motion  of  an  electric  garage.  In  order  that  no  partiality 
may  be  shown  any  particular  make  the  expenditure  will  be 
under  the  jurisdiction  of  the  New  York  office  of  the  Elec¬ 
tric  Vehicle  Association  of  America.  The  New  York  Edi¬ 
son  Company  will  also  advertise  through  newspapers  and 
by  personally  addressed  letters. 


Electric  Vehicle  Convention  for  Boston 

At  a  regular  meeting  of  the  Electric  Motor  Car  Club  of 
Boston  at  the  Hotel  Thorndike,  April  2,  it  was  announced 
that  a  convention  will  be  held  at  Boston  during  the  late 
spring  for  the  purpose  of  insuring  a  larger  degree  of  co¬ 
operation  between  the  central  stations  of  New  England, 
the  sales  managers  and  local  representatives  of  electric- 
vehicle  manufacturers,  the  advertising  interests  and  the 
large  users  of  pleasure  cars  and  electric  trucks.  The  con¬ 
vention  will  be  planned  to  exhibit  the  opportunities  in  New 
England  to'  manufacturers  and  others  from  outside  its 
borders  and  will  enable  those  in  attendance  to  see  at  first 
hand  what  has  been  accomplished  during  the  last  two  years 
in  the  electric-vehicle  campaign  in  eastern  Massachusetts. 


Heavy  Sleet  in  Montreal 

In  view  of  the  attention  attracted  by  the  recent  record- 
breaking  sleet  deposits  in  northwestern  New  York  State 
and  in  and  about  Chicago,  described  in  the  Electrical  IV arid 
Feb.  22  and  March  22,  1913,  the  accompanying  photograph 
is  of  timely  interest.  The  illustration  shows  the  extraordi- 


MEAVY  ACCUMULATION  OF  ICE  ON  TELEPHONE  WIRE 


nary  accumulation  of  more  than  2  in.  of  sleet  upon  the 
copper  telephone  wire  of  the  Montreal  &  Southern  Counties 
Railway.  This  particular  sample  was  found  along  the 
track  at  the  west  end  of  the  Victoria  Jubilee  Bridge  near 
Montreal  after  the  heavy  storm  which  swept  up  the  St. 
Lawrence  Valley  on  March  26  and  27,  1913. 

The  photograph  has  reached  us  through  the  kindness  of 
Mr.  A.  T.  Hunt,  electrical  engineer  for  the  Montreal  & 
Southern  Counties  Railway  Company. 


Single-Phase  Railway  Electrification  in  Europe 

Single-phase  operation  of  railways  has  made  rapid  ad¬ 
vances  in  Germany  and  Switzerland  during  the  last  five 
years.  Among  the  new  systems  to  be  thus  recently 
equipped  is  the  Wiesenthal  line,  whose  two  sections,  the 
Basel-Zell  and  the  Schopfheim-Sackingen.  have  a  total 
length  of  30.5  miles  of  single  track.  The  gradients  reach 
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I  in  100,  and  there  are  numerous  curves  with  a  minimum 
radius  of  890  ft.  Power  is  transmitted  from  the  Rhein- 
kraftwerke,  Angst- Wyhlen,  at  6800  volts  by  a  pair  of  under¬ 
ground  cables.  A  substation  near  Basel  contains  two  con¬ 
verting  sets  to  supply  single-phase  current  at  2000  volts 
and  15  cycles  to  a  step-up  transformer  with  a  secondary 
voltage  of  15,000,  which  is  connected  directly  with  the  high- 
pressure  overhead-contact  lines.  For  cases  of  emergency 
a  three-phase  Brown-Boveri  turbo-generating  set  is  in¬ 
stalled  in  the  substation.  The  contact  line  from  Basel  to 
Schopfheim  has  been  constructed  on  the  multiple  suspen¬ 
sion  system,  and  the  lines  from  Schopfheim  to  Zell  and 
from  Schopfheim  to  Sackingen  on  the  catenary  suspension 
system. 

The  rolling  stock  consists  of  twelve  locomotives.  Ten  of 
these  were  furnished  by  the  Siemens-.Schuckert  company 
and  the  others  by  Brown,  Boveri  &  Company.  The  former 
are  provided  with  single-phase  series-wound  motors  with 
an  average  terminal  voltage  of  300,  controlled  by  an  induc¬ 
tion  regulator,  and  the  latter  are  worked  with  Deri  repul¬ 
sion  motors. 


The  Japanese  as  Electrical  Manufacturers  for  the 
Orient 

It  is  the  ambition  of  Japanese  engineers  to  make  their 
country  the  workshop  from  which  a  great  part  of  Asia  will 
draw  its  requirements  in  respect  of  electrical  and  other 
machinery,  declares  the  London  Times,  and  it  does  not  ap¬ 
pear  to  be  realized  by  European  manufacturers  that  already 
the  diligent  imitative  talent  and  the  energetic  enterprise  of 
the  Japanese  have  established  important  works  of  this  char¬ 
acter.  There  is  no  sign  as  yet  that  Japan  will  contribute 
anything  toward  the  progress  of  engineering  science  and 
invention,  and  the  protective  policy  aims  rather  at  provid¬ 
ing  the  means  whereby  the  new  ideas  of  European  and 
American  engineers  may  be  readily  adopted  as  soon  as  their 
value  is  proved.  For  repetition  work  the  low  cost  of 
Asiatic  labor  may  or  may  not  become  a  powerful  competi¬ 
tive  influence,  but  as  there  appears  to  be  no  reason  why 
nearly  all  the  generating  and  distributing  electrical  plant 
and  apparatus  needed  for  the  Japanese  home  market  should 
not  be  manufactured  locally,  the  attention  of  outsiders  may 
preferably  be  directed  in  the  near  future  to  the  prospects 
on  the  mainland.  China  has  already  made  a  start  with  engi- 
Jieering  works  in  connection  with  the  railways,  and  it  will 
perhaps  be  necessary  before  long  for  Western  enterprise  to 
come  to  a  decision  as  to  whether  financial  and  commercial 
control  should  be  acquired  of  the  infant  electrical  factories 
that  will  come  into  being. 


Electrical  Construction  Here  and  Abroad 

.\t  the  meeting  of  the  Boston  Section,  American  Insti¬ 
tute  of  Electrical  Engineers,  April  4,  Prof.  Dugald  C. 
Jackson,  of  the  Massachusetts  Institute  of  Technology, 
gave  an  illustrated  talk  upon  “Comparisons  Between  Euro¬ 
pean  and  American  Electrical  Construction,”  as  observed 
during  a  recent  trip  to  England  and  the  Continent.  Ex¬ 
amples  of  construction  in  the  electric  railway,  telephone, 
telegraph  and  central-station  fields  were  shown.  Professor 
Jackson  pointed  out  incidentally  that  the  street-railway 
fares  in  London  and  other  European  cities  where  the  zone 
system  prevails  were  from  i  cent  to  1.25  cents  per  mile  on 
the  longer  hauls,  closely  corresponding  to  those  in  effect 
in  the  United  States  for  similar  distances.  The  general 
problem  of  railway  electrification  deals  with  lighter  service 
and  a  less  varied  traffic  density,  and  even  the  Bavarian 
State  Railways,  which  the  speaker  approached  with  special 
interest  from  the  standpoint  of  American  electrification 
engineering,  furnished  no  suitable  comparison  with  trunk¬ 


line  service  in  this  country.  In  the  telephone  and  tele¬ 
graph  field  Professor  Jackson  commented  on  the  marked 
superiority  of  the  poles  used  abroad,  where  creosoting  is 
general.  A  useful  life  of  twenty  years  results,  with  a 
salvage  value  at  the  end  of  8  to  10  per  cent.  Wooden 
cross-arms  are  used  but  little  abroad,  and  in  small  sizes. 
As  yet  the  steel-tower  line  has  not  been  used  to  any  extent 
in  heavy  power  work  and  transmissions  have  been  short. 
The  artistic  character  of  the  street-lighting  poles  and  fix¬ 
tures  in  Germany,  notably  at  Munich,  surpasses  American 
practice.  Professor  Jackson  recognized  that  the  use  of 
metal  poles  for  street  lighting  abroad  is  made  possible  by 
the  operation  of  low-voltage  street  lamps  with  arrange¬ 
ments  for  cutting  the  lamps  entirely  from  the  lines  in  trim¬ 
ming.  He  contended  that  the  use  of  more  ornamental  poles 
in  America  is  “up  to”  the  municipalities  and  urged  the 
education  of  public  sentiment  along  these  lines.  Incan¬ 
descent  street  lighting  is  better  developed  in  America  than 
abroad  and  the  mechanical  construction  of  overhead  lines 
is  better  here. 

Mr.  J.  W.  Cowles,  of  the  Boston  Edison  company,  also 
spoke,  citing  the  difficulties  and  restrictions  imposed  in 
street-lighting  pole  design  by  the  use  of  high-voltage 
systems. 


Mass  and  Velocity  of  Electron 

Prof.  E.  P.  Adams,  of  Princeton  University,  in  his  third 
lecture  on  radioactivity,  delivered  before  the  American  In¬ 
stitute  of  Fdectrical  Engineers  in  New  York  on  April  9, 
spoke  of  the  dependence  of  the  mass  of  an  electron  upon 
its  velocity,  the  electron  theory  of  matter,  electrons  in 
optical  theory  (Zeeman  effect)  and  the  emission  and  ab¬ 
sorption  of  light. 

As  yet  no  success  has  attended  the  attempts  to  explain  all 
physical  phenomena  in  terms  of  matter.  The  much-sought- 
for  explanation  of  gravitation  and  electricity  cannot  be 
evolved  in  these  terms.  However,  with  the  aid  of  the  elec¬ 
tron  theory  it  is  possible  to  conceive  of  the  mass  of  an 
electrical  corpuscle  in  terms  of  its  electrical  properties.  In 
order  to  help  his  audience  to  conceive  of  the  mass  of  a 
corpuscle  in  the  ether  increasing  in  mass  as  its  velocity 
increases,  the  analogy  of  an  elastic  sphere  in  a  fluid  was 
presented  by  the  speaker.  As  the  sphere  gains  velocity  its 
tendency  is  to  flatten  and  to  present  to  the  fluid  an  increased 
surface  so  that  a  greater  amount  of  fluid  must  be  set  in 
motion.  As  the  mass  of  one-half  of  the  fluid  in  motion 
must  be  added  to  the  mass  of  the  sphere,  it  is  seen  that  as 
this  action  continues  the  effective  mass  of  the  sjihere  will 
increase. 

In  speaking  of  the  .action  of  a  powerful  magnetic  field 
upon  the  spectrum,  known  as  the  Zeeman  effect.  Professor 
Adams  expressed  himself  as  being  of  the  opinion  that  each 
line  of  the  spectrum  is  caused  by  the  gyrations  of  a  sepa¬ 
rate  corpuscle.  The  splitting  of  these  lines  under  the  action 
of  a  magnetic  field  he  attributed  to  the  change  in  the  direc¬ 
tion  of  motion  of  the  corpuscles.  Each  atom  contains  a 
number  of  corpuscles  proportional  to  its  atomic  weight. 
An  atom  of  hydrogen  has  about  2000  corpuscles.  He 
characterized  the  discovery  of  the  Zeeman  effect  as  one  of 
the  most  brilliant  achievements  of  the  age  in  the  field  of 
physical  research. 

From  experiments  which  have  been  inaxle  to  determine 
the  mass  of  the  positive  corpuscle  it  is  thought  to  be  greater 
than  the  mass  of  the  negatively  charged  particle.  It  was 
thought  for  some  time  that  the  alpha  particles  were  posi¬ 
tively  charged  corpuscles.  If  this  is  the  case,  an  atom  of 
helium  which  has  lost  two  negative  charges  becomes  an 
alpha  particle. 

At  the  close  of  the  meeting  President  Ralph  D.  Mershon 
announced  that  the  next  and  last  of  the  series  of  lectures 
to  be  delivered  by  Professor  Adams  will  be  given  on 
.^pril  16. 
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Daylight  Absorption  of  Wireless  Signals 

At  a  meeting  of  the  New  England  Wireless  Society  held 
in  Pierce  Hall,  Harvard  University,  Boston,  Mass.,  April 
7,  Dr.  A.  E.  Kennedy,  professor  of  electrical  engineering 
at  Harvard,  spoke  on  the  subjects  of  daylight  absorption 
phenomena  and  the  relation  of  the  waves  used  in  wireless 
telegraphy  to  those  electric  waves  sent  over  an  ordinary 
telegraph  wire.  Daylight  absorption  of  wireless  impulses 
was  explained  by  Dr.  Kennedy  on  the  basis  of  ionization  of 
the  atmosphere  by  the  ultra-violet  waves  in  the  sun’s  rays, 
changing  the  air’s  absorption  quality  for  electromagnetic 
waves.  For  example,  just  before  sunrise  at  a  given 
I'.uropean  station  the  sun’s  rays  would  be  passing  through 
the  upper  air  at  a  very  oblique  angle.  The  resulting  ioniza¬ 
tion  of  this  upper  air  would  act  as  a  reflector  for  the  waves 
being  propagated,  increasing  the  strength  of  the  signals 
at  the  American  receiving  station.  Later  this  reflecting 
surface  would  come  between  the  two  stations,  where  its 
action  as  a  barrier  would  be  noticed  in  the  weakened 
signals.  Shortly  after  sunrise  at  the  western  station  the 
reflector  would  be  behind  the  station,  again  augmenting 
the  strength  of  the  signals.  A  similar  set  of  phenomena 
takes  place  at  sunset.  Upon  this  theory  the  occurrence 
of  the  “notches”  in  the  transmission  curve  are  plausibly 
explained. 


Light  and  Art 

At  the  meeting  of  the  New  York  Section  of  the  Illumi¬ 
nating  Engineering  Society  on  April  9  Mr.  M.  Luckiesh 
gave  a  most  interesting  discussion  and  demonstration  of 
the  direction,  quality  and  quantitative  distribution  of  light 
for  esthetic  illumination.  The  direction  and  quantitative 
distribution  can  be  varied  'uy  changing  the  position  of  the 
light  .source  or  by  altering  the  shape  of  the  reflector.  The 
quality  of  an  iduminant  is  inherent  in  the  light  source 
itself  and  can  be  altered  by  the  use  of  colored  glass  and 
reflecting  media  and  by  employing  fluorescent  materials. 

Referring  to  quality  or  color  value,  the  speaker  explained 
the  composition  of  light  and  the  sensation  produced  by  the 
various  color  values.  Daylight,  for  instance,  though  vary¬ 
ing  greatly,  has  an  abundance  of  all  rays  and  is  considered 
as  the  ideal  iduminant  by  many.  To  the  speaker,  however, 
there  appeared  no  other  reason  for  its  jiopularity  than 
possibly  its  cheapness  and  its  usefulness  for  accurate  color 
matching.  Daylight  is  cold  and  rather  cheerless,  while 
there  is  a  warm,  cheerful  effect  from  most  artificial  light 
sources.  Sunlight  is  more  cheerful  than  light  from  the 
open  sky,  and  carbon-filament  lamps  have  the  same  advan¬ 
tage  over  tungsten  lamps  owing  to  the  former's  prepon¬ 
derance  of  yellow  rays. 

A  given  light  source,  even  daylight  itself,  may  be  aug¬ 
mented  by  other  special  lighting  to  produce  desirable  deco¬ 
rative  effects,  to  bring  out  the  true  color  values  of  a  paint¬ 
ing,  or  for  obtaining  the  proper  direction  of  the  light  on  a 
piece  of  sculpture.  In  this  connection  the  speaker  referred 
to  the  excellent  lighting  effect  obtained  in  the  Allegheny 
County  Memorial  Building  at  Pittsburgh. 

The  speaker  considered  each  class  of  art  work  from  the 
basis  of  the  function  it  is  to  fid.  In  three-dimensional 
sculpture  light  and  .shadow  are  of  great  importance,  making 
the  direction  of  the  lighting  essential.  In  architecture  the 
direction  of  the  incident  light  is  of  less  importance  than  in 
purely  sculptural  art,  yet  great  changes  can  be  effected  by 
varying  the  direction  of  the  light.  In  illuminating  colored 
objects  the  quality  of  light  is  of  greatest  importance.  In 
purely  conventional  painting  the  effect  of  yellow  artificial 
light  is  to  shift  the  colors  toward  the  red  or  w'armer  end 
of  the  spectrum. 

Discussing  the  effect  of  the  quality  of  light  and  its  in¬ 
fluence  on  paintings,  the  speaker  said  that  practically  every 
painting  has  its  own  particular  quality  and  quantitative 


distribution  of  light  best  fitted  to  its  needs.  By  varying 
these  factors  most  interesting  effects  are  often  introduced. 
After  having  discussed  certain  physiological  and  psycho¬ 
logical  phenomena  of  vision  and  their  importance  in  viewing 
paintings,  the  speaker  gave  an  interesting  demonstration 
of  the  effects  of  direction,  quality  and  quantitative  dis¬ 
tribution  of  light.  In  booths  arranged  for  the  purpose  art 
objects  were  exhibited  under  various  lighting  conditions. 

At  the  same  meeting  Mr.  John  B.  Taylor,  Schenectady, 
N.  Y.,  gave  an  illustrated  lecture  on  color  photography, 
presenting  a  study  of  various  makes  of  screen  plates  by 
means  of  microscope  and  spectroscope. 


Atlantic  City  Meeting  of  the  American  Electrochem¬ 
ical  Society 

The  twenty-third  general  meeting  of  the  American  Elec¬ 
trochemical  Society  was  held  in  Atlantic  City  from  April 
3  to  April  5.  The  registry  list  contained  over  150  names. 

On  Friday  a  very  enjoyable  excursion  was  made  to  Phila¬ 
delphia.  In  the  morning  a  visit  was  made  to  the  works  of 
the  Crucible  Steel  Casting  Company,  at  Lansdowne,  Pa., 
where  a  2-ton  Roechling-Rodenhauser  induction  steel 
furnace  (the  only  one  of  this  type  in  the  United  States) 
was  shown  in  operation.  The  party  then  went  to  the  Uni¬ 
versity  of  Pennsylvania,  where  the  society  was  entertained 
at  luncheon.  The  provost  of  the  university.  Dr.  Edgar  F. 
Smith,  in  a  felicitous  speech,  welcomed  the  society  to  the 
university.  The  president-elect.  Dr.  E.  1*'.  Roeber,  replied 
for  the  society. 

In  the  afternoon  two  different  parties  were  formed.  One 
visited  the  works  of  the  Harrison  Brothers  Company,  on 
Grays  Ferry  Road,  where  lead  paints,  lithophone  and  con¬ 
tact  sulphuric  acid  are  manufactured,  while  the  other  party 
was  taken  by  automobiles  to  the  United  Gas  Improvement 
Company’s  works  at  Point  Breeze.  Afterward  all  met 
again  at  Broad  Street  station  and  returned  to  Atlantic  City 
to  listen  in  the  evening  to  an  interesting  lecture  by  Prof, 
h'rank  B.  Kenrick,  of  Toronto,  on  the  subject  of  hyper- 
basi.s.  The  various  phenomena  discussed  in  the  lecture 
were  illu.strated  by  projecting  them  on  a  .screen. 

The  two  sessions  of  Saturday,  in  the  morning  and  after¬ 
noon,  were  devoted  to  Dr.  W.  Lash  Miller’s  presidential 
address  and  to  a  .symposium  of  papers  on  electroplating, 
which  was  greatly  enjoyed  owing  to  the  interchange  of 
ideas  between  scientific  electrochemists  on  the  one  side 
and  practical  electroplaters  on  the  other  side. 

Papers  by  Dr.  Irving  Langmuir,  of  the  General  Electric 
Company,  Schenectady.  N.  Y.,  gave  a  concise  and  complete 
summary  of  the  extended  inve.stigation  which  the  author 
has  been  carrying  on  for  several  years  on  the  subject  of 
the  conduction  and  radiation  of  heat  and  the  design  of 
furnaces. 

The  emissivity  of  various  metallic  surfaces  was  found  to 
be  as  follows:  Thermodynamical  black  body,  too;  copper, 
oxidized.  72;  copper,  calorized,  26;  silver,  3;  cast  iron, 
bright,  22;  cast  iron,  oxidized,  62;  aluminum  paint,  50;  gold 
enamel,  37;  monel  metal,  bright,  43;  monel  metal,  oxi¬ 
dized,  43. 

Experime.vts  with  Furnace  Electroue.s 

A  paper  on  furnace  electrodes  was  presented  by  Mr.  F. 
A.  J.  FitzGerald,  of  the  FitzGerald  &  Bennie  Laboratories, 
Niagara  Falls,  N.  Y..  and  Mr.  A.  T.  Hinckley,  of  the  Na¬ 
tional  Carbon  Company,  Cleveland,  Ohio. 

It  related  to  a  very  extended  series  of  experiments  for 
the  purpose  of  finding  the  be.st  methods  of  making  large 
electrodes  so  as  to  be  thoroughly  trustworthy  and  not  fail 
under  the  severest  usage  and  at  the  same  time  give  the 
smallest  wear  under  the  particular  conditions  of  use.  This 
study  also  involved  the  problem  of  joining  electrodes  to¬ 
gether  so  as  to  avoid  the  loss  in  “butts.”  The  object  of 
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this  paper  was  to  describe  the  methods  used  in  testing  the 
experimental  electrodes  and  some  of  the  results  recently 
obtained. 

As  to  electrode  consumption  the  authors  pointed  out  that, 
however  useful  from  a  purely  commercial  point  of  view  the 
method  of  estimating  electrode  consumption  in  pounds  per 
ton  of  steel  may  be,  the  important  consideration  when  com¬ 
paring  electrodes  is  to  determine  how  many  kilowatt-hours 
are  generated  in  the  furnace  per  unit  weight  of  electrode. 

Several  tests  were  described  in  detail  showing  the  be¬ 
havior  of  an  electrode  joint  in  the  furnace.  The  resistance 
of  the  joint  is  higher  when  cold  and  decreases  as  the  elec¬ 
trode  becomes  hotter,  even  a  short  period  of  heating  pro¬ 
ducing  a  great  improvement. 

.  The  i>aper  was  discussed  quite  extensively  by  Messrs. 
Petinot,  Hering,  Hansen,  Richards,  Lidbury,  Acheson 
Smith  and  Miller. 

Aluminum  Nitride 


7.  At  4  deg.  C.  the  battery  is  capable  of  delivering  more 
than  two-thirds  the  normal  output,  when  charged  at  the 
same  temperature.  The  voltage,  of  course,  is  lower  than 
normal,  for  the  internal  resistance  of  the  cell  is  higher  at 
the  lower  temperatures.  The  efficiency  also  is  low. 

8.  The  cell  may  unquestionably  be  allowed  to  stand  an 
indefinite  length  of  time  without  injury. 

9.  The  flexibility  is  so  great  that  the  cell  can  be  used 
under  the  most  adverse  circumstances. 

10.  'I'he  method  of  charging  until  the  voltage  has  re¬ 
mained  constant  for  one  hour  gives  satisfactory  results  but 
requires  watching  or  the  use  of  a  recording  voltmeter. 

11.  The  continuous  drop  in  voltage  on  discharge  (about 
10  per  cent  per  hour)  is  a  disadvantage  for  this  cell,  as 
compared  with  the  lead  cell. 

12.  When  referred  to  equal  amounts  of  power  delivered, 
the  h'dison  battery  weighs  about  25  per  cent  less  and  costs 
about  25  per  cent  more  than  does  the  “Iron-clad  Exide” 
battery. 


A  paper  by  Dr,  J.  W.  Richards,  of  Lehigh  University.  The  paper  was  discussed  at  some  length  by  Messrs, 
reviewed  and  discussed  the  Serpek  process  for  the  produc-  Ulymer,  Langmuir,  Hering,  Smith,  Calmus,  Schluederberg 
tion  of  aluminum  nitride.  The  great  point  of  the  process  and  Smith. 

is  that  when  aluminum  nitride  is  treated  by  water  or  caustic  .Mr.  H.  H.  Smith,  of  the  Edison  Storage  Battery  Corn- 


soda  solution,  the  nitrogen  is  lib¬ 
erated  as  ammonia  and  an  alka¬ 
line  aluminate  solution  is  pro¬ 
duced  from  which  pure  alumina 
can  be  obtained. 

Edison  Storage  Battery 

A  paper  on  some  tests  of  the 
Edison  storage  battery  was  pre¬ 
sented  by  Dr.  C.  W.  Bennett  and 
Mr.  H.  N.  Gilbert,  of  Cornell 
University.  The  authors  reported 
tests  made  on  nickel-iron  storage 
cells,  undertaken  to  determine 
efficiencies  at  different  rates  of 
discharge  and  effects  of  charg¬ 
ing  at  various  rates,  to  check 
ratings  and  to  study  operation  at 
low  temperatures.  Some  300,000 
150-amp-hr.  Edison-cell  equiva¬ 
lents  are  in  use  to-day.  The  bat¬ 
tery  tested  was  made  up  of  four 
type  A-8  300-amp-hr.  cells  (nor¬ 
mal  charge  and  discharge  rates 
60  amp)  connected  in  series. 


pany,  said  that  the  Edison  bat¬ 
tery  had  been  placed  on  the  mar¬ 
ket  in  a  radically  changed  struc¬ 
ture  in  1908,  and  for  this  reason 
the  literature  prior  to  1908  could 
not  be  relied  upon  as  referring 
to  the  present  Edison  battery. 
He  also  stated  that  the  paper 
was  based  on  isolated  tests  and 
claimed  that  there  were  some  in¬ 
accuracies  and  discrepancies  be¬ 
tween  the  drawings  and  the 
tables.  He  criticised  especially 
the  voltage  figures  and  said  that 
the  established  average  discharge 
voltage  of  the  FMison  battery  at 
normal  rate  was  1.20  volt  per 
cell.  Dr.  Bennett  had  reached 
the  conclusion  that  “if  the  cell  is 
to  be  charged  the  day  before  it  is 
to  be  used,  energy  is  conserved 
if  the  charge  is  maintained  until 
the  voltage  reaches  about  7  volts, 
instead  of  carrying  it  to  comple¬ 
tion.  In  other  words,  no  nickel 


From  their  experiments  the  eugene  f. 

authors  conclude  that: 

1.  The  energy  efficiency,  at  the  normal  rate  of  operation, 
is  about  55  per  cent,  the  ampere-hour  efficiency  being  about 
85  per  cent. 

2.  The  cell  can  operate  continuously  at  high  rates. 

3.  At  the  forty-minute  discharge  rate,  with  charge  at 
the  normal  rate,  the  energy  efficiency  is  about  32  per  cent, 
the  ampere-hour  output  being  about  60  per  cent  of  the 
rated  output. 

4.  The  cell  can  be  charged  at  high  rates,  the  efficiency 
being  about  normal  when  a  “booster"  charge  at  three  and 
one-half  times  the  normal  rate,  for  one  hour,  was  given 
to  the  cell.  There  is  no  reason  why  the  cell  should  not  be 
charged  at  five  times  the  normal  rate  for  a  few  minutes. 

5.  If  the  cell  is  to  be  charged  the  day  before  it  is  to  be 
used,  energy  will  be  conserved  if  the  charge  is  maintained 
until  the  emf  reaches  about  7  volts,  instead  of  carrying  it 
to  completion.  In  other  words,  no  nickel  peroxide  should 
be  .formed  on  charging,  the  loss  of  energy  on  standing  be¬ 
ing  due,  presumably,  to  the  spontaneous  decomposition  of 
this  compound. 

6.  If  the  charge  is  stopped  before  the  higher  oxidation 
products, of  nickel  are  formed,  the  efficiency  is  higher  than 
normal,  being  about  64  per  cent. 


roehek  peroxide  should  be  formed  on 

charging,  the  loss  of  energy  on 
standing  being  due  presumably  to  the  spontaneous  decompo¬ 
sition  of  the  compound.”  Mr.  Smith  thought  this  statement 
was  not  substantiated  by  evidence  in  the  paper  and  was 
merely  an  assumption.  Concerning  the  conclusion  of  Dr. 
Bennett  that  “the  continuous  drop  in  voltage  on  discharge 
(about  10  per  cent  per  hour)  is  a  disadvantage  against  this 
cell,  over  the  lead  cell,”  Mr.  Smith  thought  this  was  hardly 
accurate.  According  to  a  curve  in  the  Bennett  paper  (see 
reproduction  on  page  765)  the  drop  in  voltage  during  dis¬ 
charge  was  not  more  than  4  per  cent  per  hour,  and  even  this 
was  considerably  more  than  is  usually  found.  He  also 
claimed  that  the  use  of  recording  meters  was  not  reliable. 

Dr.  Bennett  acknowledged  some  inaccuracies  in  the  draw¬ 
ings  which  were  due  to  a  misunderstanding  of  the  drafts¬ 
men,  but  said  that  the  figures  in  the  tables  were  correct, 
though  no  very  high  accuracy  was  claimed  for  them.  This, 
Dr.  Bennett  said,  he  had  clearly  stated  in  the  paper. 

Concentration  Cells 

Dr.  Reinhard  Beutner,  of  the  Rockefeller  Institute  for 
Medical  Research,  presented  a  paper  on  concentration  cells 
containing  organic  liquids  immiscible  with  water.  The 
author  had  formerly  found  that  the  skin  of  plants  behaves 
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like  an  electrode  reversible  with  respect  to  various  positive 
ions.  More  recently  he  deduced  that  with  a  number  of 
water-immiscible  organic  substances  similar  effects  can  be 
produced  to  those  obtained  with  the  skin  of  plants.  This 
has  led  to  further  investigations  into  the  electromotive 
properties  of  water-immiscible  organic  substances,  and  the 
surprising  result  has  been  reached  that  cells  may  be  built 
up  from  such  organic  compounds  and  aqueous  solutions 
showing  an  electromotive  force  which  nearly  equals  in 
magnitude  the  emf  of  galvanic  cells  with  metallic  elec¬ 
trodes. 

Changes  in  Copper  Sulphate  Electrolysis 

A  paper  by  Dr.  C.  W'.  Bennett  and  Mr.  C.  O.  Brown,  of 
Cornell  University,  on  concentration  changes  in  the  elec¬ 
trolysis  of  copper  sulphate  solutions,  was  then  presented  by 
Dr.  Bennett.  The  chief  results  are  as  follows: 

There  is  a  definite  measurable  increase  in  potential  differ¬ 
ence  in  the  electrolysis  of  acid  copper  sulphate  solution  with 
a  rotating  cathode,  as  the  speed  of  rotation  of  the  cathode 
is  increased,  from  1000  to  5000  r.p.m.,  for  instance.  The 
increase  indicated  to  maintain  zero  current  is  from  0.010 
volt  to  0.015  volt.  This  can  be  accounted  for  by  the  in¬ 
crease  in  the  rotating  electrode  potential,  with  increased 
rate  of  rotation.  The  increase  in  the  potential  of  the  rotat¬ 
ing  electrode  with  increased  rotation  is  due  to  the  tendency 
to  form  cuprous  ions,  the  increase  being  greater  when  con¬ 
ditions  are  favorable  for  the  formation  of  cuprous  ions, 
and  vice  versa.  As  the  rotation  increases,  the  stirring  be¬ 
comes  more  efficient,  the  cuprous  ions  are  removed,  and  the 
solubility  of  the  copper  is,  therefore,  increased.  This  gives 
rise  to  a  higher  voltage. 

Electrodeposition  of  Metals 

The  two  sessions  on  Saturday  were  devoted  to  the  presi¬ 
dential  address  of  Dr.  W.  Lash  Miller  and  the  symposium 
of  papers  on  the  electrodeposition  of  metals.  The  meet¬ 
ing  was  particularly  interesting  as  the  National  Electro¬ 
platers’  Association  had  been  formally  invited  to  attend 
it  and  discuss  the  papers,  and  some  twenty  or  thirty 
of  its  most  prominent  members  were  present.  The  meet¬ 
ing,  therefore,  gave  an  opportunity  for  a  very  interesting 
exchange  of  views  and  ideas  between  scientific  electrochem¬ 
ists,  industrial  electro-refiners,  and  practical  electroplaters. 

As  all  these  papers  are  very  concise  encyclopedias  of  the 
work  that  has  been  done  in  the  past  in  electroplating,  it  is 
clearly  impossible  to  abstract  them.  It  will,  therefore,  suf¬ 
fice  to  give  here  the  titles. 

Presidential  address  of  Dr.  W.  Lash  Miller  introducing 
the  electrodeposition  of  metals.  He  discussed  and  re¬ 
viewed  in  a  very  clever  manner  the  vast  amount  of  scien¬ 
tific  work  that  has  been  done  on  the  various  phenomena 
of  electrodeposition,  and  especially  on  the  underlying  rea¬ 
sons  of  polarization.  The  address  was  a  masterpiece  of 
critical  reasoning. 

Other  papers  were  on  electrodeposition  of  gold  and  silver, 
by  Francis  C.  Frary;  electrodeposition  of  copper,  by  C.  W. 
Bennett;  electrodeposition  of  brass  and  bronze,  by  C.  W. 
Bennett ;  electrodeposition  of  cobalt  and  nickel,  by  O.  P. 
Watts,  and  electrodeposition  of  lead,  by  F.  C.  Mathers. 

Mr.  Proctor,  founder  of  the  National  Electroplaters’ 
Association,  and  Mr.  Hogaboom,  secretary  of  the  associ¬ 
ation,  made  addresses. 

Dr.  Wilder  D.  Bancroft  presented  the  following  axiom.s 
of  electroplating  for  discussion: 

1.  Bad  deposits  are  due  to  excessive  admixture  of  some 
compound  or  to  excessively  large  crystals. 

2.  Excessive  admixture  of  any  compound  can  be  elim¬ 
inated  by  changing  the  conditions  so  that  the  compound 
cannot  precipitate. 

3.  Increasing  the  current  density,  increasing  the  poten¬ 
tial  difference  at  the  cathode  or  lowering  the  temperature 
decreases  the  size  of  the  crystals. 

'  4.  The  crystal  size  is  decreased  when  there  are  pres¬ 


ent  at  the  cathode  surface  substances  which  are  adsorbed 
by  the  deposited  metal. 

5.  If  a  given  solution  will  give  a  good  deposit  at  any 
current  density,  it  will  give  a  good  deposit  at  any  higher 
current  density,  provided  the  conditions  at  the  cathode  sur¬ 
face  are  kept  constant. 

6.  Treeing  is  facilitated  by  a  high  potential  drop  through 
the  solution  and  by  conditions  favorable  to  the  formation 
of  large  crystals. 

On  the  side  of  the  American  Electrochemical  Society  the 
chief  speakers  besides  Dr.  Bancroft  were  Dr.  Miller,  Dr. 
Bennett,  Dr.  Richards,  Dr.  Keith,  Mr.  Cowles,  Dr.  Kem 
and  Dr.  Cushman. 

The  meeting  then  adjourned.  The  next  meeting  of  the 
American  Electrochemical  Society  will  be  held  in  Denver, 
Col.,  on  Sept.  8,  9  and  10,  and  a  feature  of  the  meeting  will 
be  a  symposium  of  papers  on  the  application  of  electro¬ 
chemistry  in  Western  metallurgy. 


Business  Meeting 

The  annual  business  meeting  of  the  society  was  called  to 
order  in  the  morning  of  Thursday  by  the  president.  Dr.  W. 
Lash  Miller,  of  the  University  of  Toronto.  From  the  re¬ 
port  of  the  secretary.  Dr.  J.  W.  Richards,  it  was  learned 
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that  the  society  is  in  a  flourishing  condition,  the  total  of  the 
investment  funds  being  more  than  $6,000  and  the  member¬ 
ship  on  Dec.  31,  1912,  being  1350. 

The  result  of  the  latter  ballot  for  election  of  officers  for 
the  next  year  was  then  announced.  Dr.  E.  F.  Roeber  was 
elected  president.  Dr.  J.  W.  Richards  and  Mr.  P.  G.  Salom 
were  re-elected  secretary  and  treasurer  respectively;  Prof. 
C.  F".  Burgess,  Prof.  S.  A.  Tucker  and  Mr.  C.  P.  Townsend 
become  vice-presidents,  and  Mr.  F.  A.  J.  FitzGerald,  Dr 
J.  W.  Brown  and  Dr.  C.  G.  Schluederberg  managers. 

The  new  president.  Dr.  Eugene  F.  Roeber,  editor  of 
Metallt/rgical  and  Chemical  Engineering,  was  born  in 
Torgau,  Germany,  in  1867.  He  was  educated  at  the  Uni¬ 
versities  of  Jena,  Halle  and  Berlin,  receiving  the  degree  of 
Ph.  D.  from  the  latter  in  1892.  Dr.  Roeber  was  one  of  the 
founders  of  the  American  Electrochemical  Society,  has 
served  continuously  as  its  manager  or  vice-president,  and 
has  contributed  a  number  of  valuable  papers  to  the  Trans¬ 
actions  of  the  society.  He  contributed  to  the  Electrical 
World  the  first  theory  of  the  Edison  battery  with  special 
reference  to  concentration  changes.  This  theory  was  later 
confirmed  experimentally  by  Mr.  M.  U.  Schoop.  To  him 
was  granted  a  United  States  patent,  later  acquired  by  the 
American  Telephone  &  Telegraph  Company,  on  the  use  of 
combined  shunt  and  series  induction  coils  in  telephone  cir¬ 
cuits  in  accordance  with  a  theory  outlined  originally  in  our 
columns.  For  the  past  ten  years  Dr.  Roeber  has  prepared 
our  weekly  “Digest  of  Current  Electrical  Literature." 
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Flood  Damage  to  Electrical  Interests  in  Ohio 

Personal  investigation  by  an  editorial  representative  of 
the  Electrical  World  made  a  week  after  the  floods  in  Ohio 
served  to  confirm  the  first  reports  of  the  widespread  extent 
of  the  disaster  and  the  almost  appalling  destruction  left  in 
the  wake  of  the  unrestrained  waters.  Fortunately,  in  the 
first  excitement,  the  loss  of  life  was  exaggerated;  but  iu 
other  respects  the  scene  of  desolation — the  loss  to  many 
peoj)le  in  homes  wrecked  or  carried  away  and  in  household 
effects  ruined  and  to  many  manufacturers,  utility  operators 
and  merchants  in  loss  to  business  property  and  goods — can 
hardly  be  described  in  terms  too  emphatic.  Of  course,  only 
a  comparatively  small  area  of  the  great  State  of  Ohio  was 
seriously  affected,  yet  this  area  was  large  enough  for  twenty 
or  more  communities  to  be  crippled ;  probably  500  lives  were 
lost  and  a  property  damage  of  upward  of  $50,000,000  was 
sustained.  But  the  people  of  the  afflicted  districts  are  meet¬ 
ing  the  situation  courageously,  in  the  main.  Stunned 
at  first,  they  soon  recovered  and  plunged  with  energy  and 
determination  into  the  work  of  rehabilitation  amid  scenes 
of  ruin  that  would  have  unnerved  the  stoutest  heart.  Much 
outside  relief  has  been  given,  but  more  will  be  needed.  The 
State  administration  of  Ohio,  assisted  by  the  cities  of  the 
State  less  seriously  affected,  like  Clevelaml,  Cincinnati  and 
Toledo,  has  responded  nobly  to  the  cry  for  help,  and  so 
have  the  national  government  and  the  nation  at  large, 
although  their  ministrations  have  been  needed  also  for 
other  states  suffering  from  floods,  Indiana  particularly. 

b'irst-hand  information  relating  to  the  damage  to  elec¬ 
trical  interests  in  a  few  Ohio  cities  is  given  below.  The 
interruption  to  the  means  of  communication  and  trans¬ 
portation  has  made  it  diffieult  to  seeure  aecurate  informa¬ 
tion  promptly. 

C  INCINNATl 

The  high  water  in  the  Ohio  River,  reaching  perhaps 
50  ft.  above  normal  stage,  did  much  damage  in  Cincin¬ 
nati.  But  this  city  was  so  busy  helping  others,  and  notably 
the  smaller  city  of  Hamilton,  30  miles  north,  on  the  Miami 
River,  that  it  had  no  time  to  talk  about  its  own  troubles. 
Moreover,  a  flood  is  usually  an  annual  event  in  Cineinnati, 
and  the  business  men  are  prepared.  However,  railroad 
communication  was  crippled  and  street-railway  Service  was 
abandoned  on  .some  of  the  lines.  It  is  said  that  in  the 
suburb  of  Sedamsville  the  water  at  its  greatest  height  was 
within  a  few  inches  of  the  trolley  wires.  In  Riverside  from 
6  ft.  to  10  ft.  of  water  covered  the  tracks.  Similar  trouble 
was  experienced  in  Newport  and  Covington,  on  the  Ken¬ 
tucky  side  of  the  river.  The  Union  Gas  &  Electric  Com¬ 
pany  found  it  necessary  to  disconnect  and  remove  nearly 
20,000  gas  meters  in  the  flooded  district  in  Cincinnati. 
rhe.se  were  replaced  as  fast  as  possible  as  the  water  re¬ 
ceded.  A  large  number  of  expert  metermen  were  brought 
from  other  cities.  Some  damage  was  done  to  electrical 
structures,  but  the  city  is  not  only  taking  care  of  itself 
but  is  a  great  center  of  relief  work,  electrical  and  other- 
wi.se. 

COLU.MBUS 

Columbus,  the  capital  of  Ohio,  paid  a  heavy  toll  in  human 
life  and  loss  of  property  as  the  result  of  the  unprecedented 
floods  in  the  Scioto  and  Olentangy  Rivers.  West  Columbus 
pre.sented  a  pitiful  aspect  after  the  calamity.  But  the 
principal  business  section  of  this  busy  city  was  not  seriously 
affected,  being  on  higher  land.  The  Spring  Street  station 
of  the  Columbus  Railway  &  Light  Company,  the  municipal 
electric-service  plant  and  the  plant  supplying  electricity  to 
State  institutions,  located  in  the  penitentiary,  are  all  near 
the  junction  of  the  two  rivers  and  all  were  inundated.  The 
Spring  Street  station  is  the  principal  plant  of  the  central- 
•station  company,  but  fortunately  the  company  was  able  to 
fall  back  on  old  plants  on  high  ground  in  the  emergency. 
Its  lighting  service,  restricted  to  actual  needs,  and  with 


electric  signs  and  ornamental  lighting  cut  out,  was  available 
on  the  afternoon  of  March  25,  when  the  flood  came,  and  by 
6  p.  m.  on  that  day  some  street  cars  were  in  operation. 
Industrial  service  was  given  a  week  later.  The  municipal 
plant  resumed  street  lighting  in  the  business  district  on 
March  31,  and  a  few  days  later  resumed  service  to  its  in¬ 
dustrial  customers,  including  the  Kilbourne  &  Jacobs  fac¬ 
tory.  The  State  plant,  which  supplies  the  Capitol,  was  able 
to  supply  lighting  on  April  i.  Owing  to  the  flood  situation 
the  Capitol  was  a  busy  place.  The  electric-service  com¬ 
pany  was  able  to  light  the  Governor’s  office  and  the 
Adjutant-General’s  office  in  emergency  fashion,  but  the 
occupants  of  other  rooms  had  to  depend  on  candles  or  oil 
lamps  for  a  week. 

Dayton 

Brief  press  dispatches  from  the  Electrical  World's  repre¬ 
sentative  who  went  to  Dayton  gave  in  last  week’s  issue 
.some  faint  idea  of  the  electrical  situation  in  that  stricken 
yet  undaunted  city.  Electrical  men  are  particularly  in¬ 
terested  in  Dayton,  because  it  is  one  of  the  most  progressive 
cities  in  the  country  from  the  electric-service  point  of  view 
and  also  because  Mr.  Frank  M.  Tait,  president  of  the  Day- 
ton  Power  &  Light  Company,  is  also  president  of  the 
National  F'lectric  Light  Association.  Mere  words  can  give 
but  an  imperfect  idea  of  the  ruin  and  desolation  in  the 
Gem  City  after  the  flood  and  the  fire.  The  situation  was 
radically  different  from  that  of  Columbus  because  prac¬ 
tically  all  the  business  district  was  inundated.  About  150 
lives  were  lost  (as  in  the  case  of  Columbus,  Hamilton., 
Piqua  and  other  cities,  the  exact  number  will  probably 
never  be  known),  while  the  property  loss  is  estimated  at 
from  $10,000,000  to  $20,000,000.  All  sorts  of  merchandise — 
clothing,  food,  cigars,  furniture,  coal,  automobiles — almost 
everything — were  washed  from  the  stores  and  warehouses 
into  the  streets  and  covered  with  mud  and  slime  in  in¬ 
describable  confusion.  Asphalt  pavements  were  torn  up, 
poles  were  broken,  wires  were  down,  windows  were 
smashed,  doors  had  disappeared,  basements  were  full  of 
water,  and  the  litter  and  confusion  were  almost  past  belief. 
At  first  there  was  no  light  at  night  except  that  of  an  occa¬ 
sional  lamp  or  candle,  no  water  to  dririk  or  bathe  in,  no 
food  but  that  brought  in  from  outside,  no  .sanitary  con¬ 
veniences,  practically  no  heat — in  fact,  hardly  anything  but 
mud,  debris  and  gloom. 

Life  in  Dayton  was  very  primitive  for  a  few  days.  But 
the  Daytonians  are  of  the  breed  of  enterprising,  optimistic 
Americans,  and  they  refused  to  be  cast  down.  Mr.  John 
H.  Patterson,  president  of  the  National  Cash  Register  Com- 
l)any,  assumed  leadership  because  he  is  apparently  a  man 
possessing  the  qualities  of  a  leader.  Dayton  is  a  city  of 
progress  and  made  an  exceptionally  wide  use  of  electricity. 
The  Dayton  Power  &  Light  Company  has  no  competition 
and  supplies  energy  to  one  street-railway  system  and  about 
85  per  cent  of  the  available  industries.  It  was  necessary 
to  produce  electricity  at  once  to  operate  the  telephone  sys¬ 
tems.  the  telegraphs,  the  fire-alarm  system,  furnish  energy 
to  the  newspapers,  light  the  streets,  pump  out  the  base¬ 
ments  and  get  things  going  generally.  This  was  Mr.  Tait’s 
task,  co-operating  with  Mr.  Patterson,  Mr.  Talbot  (who 
is  the  engineer  in  charge  of  the  cleaning  up),  the  military 
authorities,  the  director  of  public  safety  and  others.  Day- 
ton  is  Governor  Cox’s  home  town,  and  the  chief  executive 
gave  it  attention  with  the  rest  of  the  State.  An  emergency 
organization  was  quickly  built  up. 

The  flood,  beginning  on  March  25,  went  down  so  that 
inspection  could  be  made  on  March  28.  In  this  interval 
Mr.  Tait,  like  all  the  employees,  was  floodbound.  It  was 
found  that  there  had  been  6  ft.  of  water  in  the  engine  room 
of  the  Third  Street  generating  station,  the  principal  plant, 
and  12  ft.  in  the  old  Fourth  Street  plant.  The  latter  is 
better  situated  for  emergency  distribution,  and  from  it,  on 
March  30,  electricity  was  supplied  for  some  arc  lamps  for 
street  lighting.  Gradually  energy  was  given  to  telegraph 
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and  telephone  offices>  relief  headquarters,  military  head¬ 
quarters,  newspaper  plants  and  other  places  where  the  need 
was  pressing.  The  Fourth  Street  plant  was  in  nearly  entire 
operation  by  April  3.  Temporary  headquarters  were  estab¬ 
lished  by  the  Dayton  Power  &  Light  Company  in  the  Home 
telephone  building.  By  April  7  nearly  normal  service  had 
been  restored  outside  of  the  flooded  district.  That  meant 
that  people  had  light  in  their  homes. 

The  loss  of  the  Dayton  Power  &  Light  Company  was 
heavy.  Practically  all  other  electrical  concerns  in  Dayton 
were  severely  damaged.  Some  rough  estimates  of  losses 
to  dealers  and  contractors  are  as  follows:  William  Hall 
Electric  Company,  $25,000;  Gibbons,  fixtures,  $20,000; 
Erner  &  Hopkins  Company,  $7,500;  E.  E.  Johns,  fixtures, 
$5,000;  Brook-Waiter  Electric  Company,  $3,000;  James 
Atwood,  $3,000;  C.  Lesher  Electric  Company,  $2,oco;  W. 
L.  Cottom  Electric  Company,  $500.  The  Dayton  Globe 
Iron  Works  Company  and  the  Platt  Iron  Works  Company, 
makers  of  waterwheels,  and  the  Apple  Electric  Company, 
manufacturer  of  automobile  lighting  systems  and  specialties, 
all  suffered  loss. 

Greenville 

Service  from  the  Greenville  Electric  Light  &  Power  Com¬ 
pany  was  interrupted  for  two  days.  .  Water  flooded  the 
boilers.  It  rose  to  within  3  in.  of  the  engine-room  floor,  but 
Mr.  D.  L.  Gaskill,  president  of  the  company,  reports  that 
the  turbo-generators  were  saved  by  keeping  down  the  water 
by  means  of  a  big  centrifugal  pump  operated  by  a  traction 
( nginc. 

Hamilton 

In  proportion  to  its  size,  Hamilton,  suft'ered  worse  than 
Dayton,  both  in  loss  of  life  and  property.  To  an  outsider 
the  outlook  was  completely  disheartening,  but  with  the 
mottoes  “Stick  to  Hamilton”  and  “Cheer  up  and  clean  up,” 
the  plucky  people  went  to  work.  This  city  is  supplied  with 
gas  and  electricity  by  the  Hamilton  Utilities  Company,  of 
which  Mr.  E.  M.  Peters  is  president,  and  with  electricity 
for  street  lighting  and  commercial  service  by  a  well-designed 
municipal  plant  in  charge  of  Mr.  James  O’Toole.  The 
private  company  engaged  Mr.  J.  F.  Shoemaker,  of  Cincin¬ 
nati,  as  its  electrical  engineer  of  rehabilitation,  and  at  the 
municipal  plant  Mr.  W.  W.  Brownell,  of  the  Cincinnati 
plant  of  the  Allis-Chalmers  Company,  was  called  in  as  ex¬ 
pert. 

The  generating  plant  of  the  Utilities  Company  is  at  the 
by-product  plant  of  the  Hamilton-Otto  Coke  Company, 
2  miles  north  of  the  center  of  Hamilton.  Here  there  was 
7  ft.  of  water  on  the  engine-room  floor.  Service  from  this 
plant  was  interrupted  on  March  25  and  was  not  resumed 
for  two  weeks. 

On  April  2  some  temporary  street  lighting  on  High 
Street  was  afforded  by  the  Ohio  Electric  Railway,  which 
rigged  up  bunches  of  five  incandescent  lamps  in  series. 

There  is  practically  no  underground  electrical  construc¬ 
tion  in  Hamilton,  and  poles  and  wires  were  down  in  all 
directions. 

The  Hamilton  municipal  electric  and  pumping  plant  is  on 
Third  Street,  not  far  from  the  river.  It  contains  three  Bul¬ 
lock  three-phase,  60-cycle  generators,  driven  by  horizontal 
piston  engines  and  with  a  combined  rating  of  about  1000  kw. 
Here  the  water  stood  15  ft.  over  the  engine-room  floor  on 
March  26.  Mr.  O’Toole  and  Mr.  Brownell  hoped  to  give 
service  by  April  9.  The  greatest  delay  was  occasioned  by 
the  rehabilitation  of  the  overhead  wires,  which  were  in  a 
sad  tangle.  The  damage  to  the  municipal  plant  was  esti¬ 
mated  at  $75,000. 

On  April  4  it  was  reported  at  the  municipal  plant  that 
there  was  sufficient  coal  on  hand  for  a  week  for  operating 
at  no  load  or  very  light  load  for  drying  out  generators  and 
current  regulators.  Unless  the  railroads  get  in  shape 
quickly,  shortage  of  coal  will  cause  the  shutting  down  of  a 
number  of  public-utility  plants  in  southwestern  Ohio. 


ITqua 

Piqua,  a  small  city  north  of  Dayton,  on  the  Miami  River, 
was  also  hit  hard  by  the  flood.  The  loss  of  life  here  was 
especially  high  in  proportion  to  the  size  of  the  town.  The 
Miami  Light,  Heat  &  Power  Company  of  Piqua  is  owned 
by  the  Dayton  Power  &  Light  Company.  The  water  rose 
to  the  engine-room  floor  and  put  the  boilers  out  of  service. 
The  station  was  unable  to  furnish  electricity  for  thirty-six 
hours.  Mr.  Mason  Lytle  is  the  superintendent  of  the  Piqua 
company.  When  he  managed  to  find  time  to  get  through  to 
Dayton  he  reported  to  Mr.  Tait  that  Piqua,  electrically  and 
figuratively  speaking,  was  disfigured  but  still  in  the  ring 
and  that  the  city  stood  in  no  need  of  outside  assistance  of 
an  electrical  nature. 

Springfield 

Springfield  was  comparatively  fortunate,  at  least  so  far 
as  its  electric-service  enterprises  are  concerned.  Mr.  Weare 
Parsons,  general  manager  of  the  Springfield  Light,  Heat 
&  Power  Company,  told  the  Electrical  World  representative 
on  April  i  that  he  judged  that  $2,000  would  cover  the  flood 
damage  to  his  company’s  generating  station.  Service  was 
interrupted  only  four  hours.  But  here,  as  elsewhere  in  the 
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flooded  district,  great  difficulty  is  experienced  in  getting 
coal,  and  there  is  no  immediate  prospect  of  relief.  The 
railroads  are  badly  crippled  themselves,  and  there  seemed 
at  the  date  mentioned  no  prospect  of  getting  coal  within 
two  or  three  weeks.  The  State  has  commandeered  fuel 
and  available  railroad  service  where  it  is  thought  to  be 
desperately  needed,  and  the  utilities  are  for  the  time  being 
left  to  do  the  best  they  can.  This  situation  may  result  in 
the  shutting  down  of  some  plants  not  directly  damaged  by 
the  flood. 

Fremont 

Earlier  reports  of  the  damage  to  the  Sandusky  River 
Power  Company’s  plant  at  Fremont  were  exaggerated. 
The  W.  H.  Schott  Company,  Chicago,  which  has  charge  of 
the  construction  of  the  plant,  reports  that  only  a  portion  of 
one  of  the  wing  walls  was  carried  away  by  the  rush  of 
water  and  debris  caused  by  two  old  dams  breaking  up¬ 
stream. 

Water  got  into  the  basement  of  the  generating  station, 
and  a  short  time  will  be  required  for  the  insulation  on 
wires  laid  in  the  floors  and  walls  to  dry  before  this  portion 
of  the  building  is  finished.  A  few  construction  tools  were 
washed  away  and  shipment  of  material  by  railroads  were 
delayed.  The  power  plant,  which  was  to  have  been  finished 
about  April  20,  will  probably  be  delayed  in  its  completion 
about  two  weeks.  None  of  the  electrical  machinery  was 
damaged,  nor  did  the  building  or  the  dam  suffer. 
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Boatmen  Enjoined  from  Mooring?  Craft  to  Electric- 
Lij^ht  Poles 

Following  proceedings  before  Judge  Quarles,  the  Louis¬ 
ville  (Ky.)  Lighting  Company,  during  the  recent  Ohio 
River  floods,  secured  a  novel  injunction  against  local  own¬ 
ers  of  river  boats,  enjoining  the  defendants  from  mooring 
any  sort  of  water  craft  to  the  company’s  poles  along  the 
river  front.  Under  ordinary  conditions  at  the  Ohio  falls, 
these  poles  are  far  above  the  water’s  edge,  but  the  flood 
stage  induced  among  the  river  men  the  practice  of  tying 
their  craft  to  the  nearest  poles,  endangering  this  equipment 
when  swells  in  the  river  caused  the  captive  boats  to  tug  at 
their  moorings. 


Edison  Talkingr-Picture-Machine  Demonstration 

At  a  joint  meeting  of  the  American  Institute  of  Elec¬ 
trical  Engineers,  the  American  Society  of  Mechanical  En¬ 
gineers  and  the  American  Institute  of  Mining  Engineers, 
held  in  the  Engineering  Societies  Building,  New  York,  on 
April  4,  the  recently  improved  Edison  talking  moving 
pictures  Vvere  strikingly  demonstrated.  The  speakers  of 
the  evening  were  Mr.  John  W.  Lieb,  Jr.,  who  outlined 
the  development  work  in  stroboscopic  phenomena  especially 
as  exemplified  in  motion  pictures,  and  Mr.  M.  R.  Hutchin¬ 
son,  chief  engineer  of  the  Edison  Laboratory,  who  ex¬ 
plained  some  of  the  problems  involved  in  making  motion- 
picture  films  of  an  educational  nature  and  called  attention 
to  the  highly  satisfactory  results  now  obtained  in  com¬ 
bining  the  phonograph  with  the  motion-picture  machine. 

Although  the  arrangement  of  the  apparatus  installed  tem¬ 
porarily  in  the  auditorium  differed  somewhat  from  that 
used  in  motion-picture  theaters,  yet  excellent  synchron¬ 
izing  was  secured  between  the  phonographic  reproduction 
and  the  motion  picture.  The  phonograph  was  motor-driven 
at  constant  speed,  while  the  picture  was  hand-driven  at 
exactly  the  same  relative  speed.  The  condition  of  syn¬ 
chronism  was  determined  by  the  motion-picture  machine 
operator  by  purely  audible  means;  he  was  guided  in  main¬ 
taining  exact  synchronism  when  once  established  by  means 
of  a  speed-setting  pulley  driven  by  belt  from  the  shaft  of 
the  phonograph.  A  braking  mechanism  prevented  the 
speed  of  the  motion-picture  machine  from  exceeding  that 
of  the  phonograph,  while  at  a  lesser  speed  the  operator  was 
conscious  of  a  lack  of  resisting  torque  in  the  manual¬ 
driving  mechanism. 


Grovernor  Sulzer  Urges  State  Control  of  Niagara 
Water-Power 

In  a  special  message  to  the  New  York  State  Legislature, 
Governor  Sulzer  urges  recognition  of  the  State’s  right  to 
the  control  of  the  waters  of  Niagara,  declaring  that  federal 
regulation  is  properly  limited  to  matters  affecting  only  the 
navigability  and  commerce  of  the  stream.  The  Governor’s 
views  include  those  of  Attorney-General  Carmody,  who,  in 
a  report  to  the  chief  executive,  makes  the  following 
statements : 

“The  title  to  the  center  of  the  Niagara  River,  both  in  the 
bed  of  the  stream  and  in  the  waters  that  pass  over  it,  is  in 
the  State  of  New  York,  subject  also  to  federal  control  in 
the  interest  of  commerce  and  for  the  purpose  of  protecting 
the  navigability  of  the  stream.  Federal  control  under  the 
Constitution  is  limited  to  these  two  purposes  and  the 
federal  government  has  no  power  to  regulate  the  diversion 
of  water  for  power  purposes  other  than  that  expressly  given 
it  in  the  Constitution. 

“The  State  has  during  the  last  two  years  vigorously  op¬ 
posed  the  principle  of  federal  control  as  embodied  in  the 
Burton  act,  which  expired  on  March  4,  1912,  since  which 
time  there  has  been  no  federal  control.’’ 

.\ttorney-General  Carmody  goes  at  length  into  the  opera¬ 


tions  of  the  two  companies  and  says  that  they  are  operat¬ 
ing  under  federal  grants  and  acts  of  the  New  York  Legis¬ 
lature,  but  he  maintains  that  whatever  rights  the  com¬ 
panies  have  to  divert  water  from  the  Niagara  River  must, 
be  justified  by  riparian  ownership  and  not  by  any  grant 
from  the  Legislature.  He  holds  this  same  opinion  concern¬ 
ing  grants  made  under  the  Burton  act. 

But  he  points  out  that  neither  company  as  a  riparian 
owner  has  the  right  to  divert  the  water  as  is  done  at  pres¬ 
ent,  basing  this  belief  on  the  fact  that  neither  company  pays 
the  State  any  revenue,  as  do  the  Canadian  companies  across 
the  river.  He  suggests,  in  conclusion,  however,  the  ad¬ 
visability  of  imposing  a  special  franchise  tax  upon  the 
franchises  received,  or  upon  the  profits  of  the  companies, 
until  the  State  adopts  a  policy  of  dealing  with  the  surplus 
waters  of  navigable  streams. 


Invention  of  Suspension  Insulator 

The  Court  of  Appeals  of  the  District  of  Columbia  handed 
down  a  decision  on  April  7  on  the  appeal  brought  before  it 
in  the  case  of  Edward  M.  Hewlett,  appellant,  versus  Louis 
Steinberger,  appellee,  affirming  the  decision  of  the  Com¬ 
missioner  of  Patents  and  awarding  to  Steinberger  priority 
of  invention  of  a  disk  strain  insulator  comprising  sus¬ 
pension  members  partially  enveloped  by  a  mass  of  insulat¬ 
ing  material  and  having  a  disk  portion  provided  with  annu¬ 
lar  collars  or  flanges  extending  in  opposite  directions  there¬ 
from  and  generally  parallel  with  the  suspension  members. 
The  decision  of  the  Commissioner  of  Patents  was  given 
quite  fully  in  the  Electrical  World,  Dec.  21.  1912,  page  1300. 


National  Forest  Water-Power  Rights  Sustained 
Under  Early  Claim 

Judge  John  A.  Marshall  of  the  United  States  Court  at 
Salt  Lake  City  has  sustained  the  Utah  Light  &  Power 
Company  in  its  defence  in  the  government’s  suit  against 
it.  The  government  contended  that  the  company  did  not 
have  the  right  to  establish  and  maintain  certain  pipe  lines, 
flumes,  reservoirs,  tramways,  conduits,  telephone  or  trans¬ 
mission  lines  upon  national  forest  reserves  without  com¬ 
plying  with  the  regulations  respecting  a  permit. 

The  company  contended  that  it  had  obtained  its  rights 
under  Section  2339,  Revised  Statutes  of  the  United  States, 
which  was  enacted  in  the  6o’s  for  the  benefit  of  mining 
companies  and  gave  the  right  to  establish  various  acces¬ 
sories  to  mining,  milling,  etc. 

Judge  Marshall  held,  in  the  matter  of  the  complaint 
against  the  company’s  operations  in  the  Cache  forest,  af¬ 
fecting  the  plant  in  Cache  County,  that  the  flume  and 
reservoir  had  been  established  prior  to  the  proclamation 
of  the  government  establishing  the  forest  reserve  and  that 
the  company  had  a  right  to  maintain  them. 


Massachusetts  Legislative  News 

The  committee  on  public  lighting  gave  a  hearing  at  Bos¬ 
ton,  April  I,  upon  the  proposed  codification  of  laws  relating 
to  gas  and  electric  companies.  The  chief  point  dscussed 
was  the  question  of  giving  mandatory  and  initiative  powers 
to  the  Gas  and  Electric  Light  Commissiqn  in  respect  to 
rates,  a  plan  recommended  by  the  Boston  Chamber  of  Com¬ 
merce.  Mr.  Everett  W.  Burdett,  of  Boston,  counsel  for  the 
Massachusetts 'Electric  Lighting  Association,  and  ex-Attor- 
ney-General  A.  E.  Pillsbury,  representing  the  Massachusetts 
gas-lighting  interests,  opposed  this  enlargement  of  the 
board’s  powers  on  the  ground  that  its  present  scope  of 
authority  enables  rate  questions  to  be  dealt  with  adequately. 
It  was  pointed  out  that  the  establishment  of  the  plan  would 
carry  with  it  a  large  staff  of  official  investigators. 
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The  Wisdom  of  State- Wide  Regulation 

“1  am  fully  convinced  that  the  only  practical  regulation 
of  public  utilities  is  by  the  state,”  declared  Mr.  W.  L. 
Huggins,  an  attorney  of  Emporia,  Kan.,  in  a  recent  address 
before  a  local  club,  in  which  he  discussed  the  history  of 
utility  regulation  and  the  provisions  of  the  Kansas  com¬ 
mission  law.  Mr.  Huggins  is  a  member  of  the  legal  staff 
of  the  Emanuel  syndicate,  which  leases  and  operates  the 
Emporia  municipal  plant. 

“Regulation  by  local  communities,”  continued  the  speaker, 
“will  cause  interminable  and  constant  friction  between  the 
public  utility  and  the  community  which  it  serves  and  will, 
therefore,  fail  to  be  beneficial  to  either.  But  state  regula¬ 
tion  by  a  utilities  commission  will  be  found  not  only  efficient 
but  fair  to  the  public  and  just  to  the  investors  in  public- 
utility  securities.  If  we  expect  good  service  at  reasonable 
rates,  we  must  be  fair  to  the  investors  in  public-utility 
concerns.  The  building  of  public  utilities  and  the  operation 
of  them  thereafter  at  reasonable  rates  to  the  public  both 
demand  cheap  money.  In  order  to  get  cheap  money  you 
must  give  adequate  security.  The  almost  universal  custom 
is  to  issue  and  sell  bonds.  In  order  to  sell  these,  the  pur¬ 
chaser  must  be  assured  that  his  investment  will  be  pro¬ 
tected  ;  otherwise  the  investments  in  public  utilities  would 
be  a  mere  speculation  and  no  prudent  man  would  invest 
his  money  in  such  an  enterprise  at  a  low  rate  of  interest. 
The  public  utilities  commission  law  offers  this  protection 
in  two  ways:  First,  by  absolutely  prohibiting  the  issuance 
of  .stocks  and  bonds  based  upon  what  has  been  commonly 
called  ‘water’;  no  issue  of  stocks  and  bonds  is  permitted 
under  the  public-utility  law  unless  approved  by  the  com¬ 
mission.  Secondly,  protection  is  given  to  the  investor  be¬ 
cause  reasonable  rates  and  just  regulations  are  assured 
to  the  public  utility  by  the  public  utilities  commission." 


Public  Service  Commission  News 

Califokni.v  Commission 

The  engineering  department  of  the  California  Railroad 
Commission  is  investigating  telephone  interference  by  high- 
tension  transmission  lines  within  the  State.  The  power, 
telephone  and  telegraph  companies  are  aiding  the  com¬ 
mission  in  its  study  of  conditions. 

Wisconsin  Commission 

.\fter  five  years  of  experience  with  the  .standards  for  gas 
and  electric  service  in  the  State  of  Wisconsin  as  fixed  by 
the  Railroad  Commission  in  its  order  of  July  24,  1908,  the 
commission  is  satisfied  that  certain  of  these  standards  are 
now  inadequate  and  in  need  of  adjustment  and  revision. 
As  the  conditions  are  such  as  to  warrant  the  co-operation 
of  all  gas  and  electric  utilities  operating  in  the  State,  the 
commission  has  ordered  that  a  public  hearing  in  the  matter 
be  held  at  Milwaukee  April  22,  at  which  time  an  attempt 
will  be  made  to  establi.sh  reasonable  rules,  regulations,  speci¬ 
fications  and  standards  of  gas  and  electric  service.  All  pub¬ 
lic  utilities  concerned  have  been  invited  to  attend  and  to 
take  part  in  the  discussion. 

New  York  Com.missions 

The  Public  Service  Commission,  Second  District,  on 
complaint  of  the  Buffalo  Gas  Company  against  the  city 
of  Buffalo  has  filed  an  order  fixing  the  maximum  rate 
for  manufactured  gas  supplied  to  the  city  at  90  cents  per 
1000  cu.  ft.  The  commission  was  not  asked  in  this  case 
to  fix  the  price  to  be  charged  to  individuals  or  corporations 
other  than  the  municipality.  At  the  present  time  the  rate 
charged  to  the  public  generally  for  manufactured  gas  is 
$r  per  1000  cu.  ft. 

The  Public  Service  Commission.  Second  District,  has 
rendered  its  decision  in  the  complaint  of  the  city  of  Buffalo 
against  the  Cataract  Power  &  Conduit  Company  and  the 
Buffalo  General  Electric  Company,  ordering  in  the  case  of 


the  first-named  company  a  horizontal  percentage  from  the 
existing  rate  of  28  per  cent  and  in  the  case  of  the  other 
company  an  average  reduction  of  25  per  cent  upon  the 
basis  of  the  revenues  of  1911.  The  commission  did  not 
attempt  to  interfere  with  the  price  paid  by  the  Cataract 
Power  &  Conduit  Company  to  the  Niagara  Falls  Power 
Company  for  energy  nor  did  it  find  any  reason  for  dis¬ 
turbing  the  contract  existing  between  the  Cataract  Power 
&  Conduit  Company  and  the  International  Railway  Com¬ 
pany.  The  very  elaborate  opinions  prepared  in  both  cases 
by  Chairman  Stevens  were  adapted  by  the  commission, 
and  inasmuch  as  only  a  very  general  summary  will  be  avail¬ 
able  until  the  report  is  printed,  the  technical  questions  aris¬ 
ing  out  of  “going  concern”  value,  general  amortization  and 
like  matters  cannot  be  considered  at  this  time.  In  the 
case  of  the  Buffalo  General  Electric  Company  the  com¬ 
mission  prescribes  a  maximum  rate  based  upon  a  division 
of  the  consumers  into  classes  as  suggested  by  the  company 
itself — namely,  into  residence  lighting,  general  lighting, 
general  motor  service,  large  motor  service  and  lighting  cus¬ 
tomers,  and  municipal  lighting.  The  average  reduction  to 
residence-lighting  customers  is  33  per  cent,  to  general¬ 
lighting  customers  28  per  cent,  to  general-motor-service 
customers  32.7  per  cent,  to  large  lighting  and  motor-service 
customers  33.2  per  cent,  for  street  arc  lighting  10  per  cent, 
with  no  reduction  in  incandescent  lighting  and  no  reduc¬ 
tion  in  special  and  feature  Ighting.  The  maximum  rate 
for  all  lighting  is  7  cents.  For  residence  lighting  the 
rate  is  as  follows:  7  cents  per  kw-hr.  for  the  first  sixty 
hours’  use  of  maximum  demand,  4  cents  for  the  next  120 
hours’  use  and  1.5  cents  per  kw-hr.  for  the  remainder,  the 
maximum  demand  to 'be  taken  as  one-quarter  of  the  con¬ 
nected  lighting  load,  which  is  to  be  determined  by  inspec¬ 
tion.  For  general  lighting  the  rates  are  as  for  residence 
lighting  except  that  the  maximum  demand  is  taken  as 
one-half  of  the  connected  load.  For  general  motor  service 
the  rate  is  7  cents  per  kw-hr.  for  the  first  thirty  hours’  use 
of  maximum  demand,  3.5  cents  per  kw-hr.  for  the  next 
forty  hours'  use  of  maximum  demand  and  i  cent  for  the 
remainder.  For  street  lighting  a  reduction  has  been  made 
in  arc  lamps  from  $56  a  year  to  $50  a  year  and  from  $75 
a  year  to  $69  a  year.  About  one-third  of  the  reduction 
in  the  Buffalo  General  Electric  Company’s  case  is  due  to 
the  fact  that  the  price  paid  by  it  to  the  Cataract  Power 
Conduit  Company  for  electricity  is  reduced  about  $90,000. 


Current  News  Notes 


.‘\uTOMOBiLE  Interests  Investigating  Fuel  Oils. — 
Owing  to  both  the  increasing  price  of  gasoline  as  fuel  for 
automobiles  and  the  lowering  quality  of  the  distillate  now 
furnished,  the  National  Association  of  Automobile  Manu¬ 
facturers  has  authorized  the  Society  of  Automobile  Engi¬ 
neers  to  undertake  a  thorough  investigation,  including  re¬ 
search  work,  on  the  general  subjects  of  automobile  fuels, 
the  immediate  applicability  of  kerosene  and  other  petroleum 
products  and  the  possibilities  of  developing  substitutes  for 
even  gasoline  itself. 

«  «  * 

Electric  Water-Works  Pumping.  —  If  a  resolution 
offered  by  Alderman  Lipps  is  adopted  the  City  Council  of 
Chicago  will  set  in  motion  an  investigation  of  the  com¬ 
parative  merits  of  electric  and  steam  pumps  in  water-works 
stations  in  Chicago.  The  resolution,  which  for  some  reason 
was  referred  to  the  finance  committee,  requests  the  com¬ 
missioner  of  public  works  to  a.scertain  the  cost  of  operation 
of  electric  pumps  at  the  Twenty-second  Street  pumping  sta¬ 
tion.  (See  Electrical  World  of  April  27,  1912,  page  905) 
Comparing  this  with  similar  costs  for  steam  pumps,  the 
relative  economy  and  efficiency  of  the  two  kinds  of  serv¬ 
ice  are  to  be  ascertained. 
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Cakne(;ie  $1,000,000  Gift  to  Technical  School. — Mr. 
Andrew  Carnegie  has  presented  $i, 000,000  in  cash  to  the 
Carnegie  Technical  Schools  of  Pittsburgh,  Pa.,  bringing  his 
total  endowment  to  date  up  to  $8,000,000.  The  philanthro- 
pi.st’s  former  gifts  were  in  the  form  of  bonds. 

*  *  * 

Ei.ectric  Vehicle  As.sociation  of  America. —  I  he  pub¬ 
licity  committee  on  the  national  co-operative  advertising 
campaign  of  the  Electric  Vehicle  Association  of  America 
has  begun  active  .solicitation  for  contributions  to  the 
1913-14  fund.  It  is  the  aim  of  the  committee  to  raise 
$75,000  this  year,  $15,000  of  which  has  already  been  pledged 
on  personal  solicitation.  Last  year  the  amount  raised  was 
$41,036.52. 

♦  ♦  * 

Huiii-l’owEREi)  Radio  Signaling. — Since  the  appearance 
in  our  columns  on  April  5  of  an  article  on  the  United  States 
Navy  wireless  station  we  have  learned  that  the  Salem  not 
only  heard  but  easily  copied  messages  from  the  Arlington 
station  at  night  w'hile  she  lay  at  Gibraltar.  In  our  comment 
upon  this  article,  on  page  698,  it  is  stated  that  by  using 
waves  6000  m  in  length  transmission  might  be  effected  over 
500  miles.  In  view  of  the  fact  that  the  actual  transmis¬ 
sion  distance  exceeded  1300  miles  the  error  in  the  state¬ 
ment  is  obvious;  the  distance  should  have  been  given  as 
5000  miles. 

*  *  ♦ 

Electrical  Carles  for  Panama  Canal. — The  work  of 
pulling  in  the  cables  for  lighting,  power  and  control  of  the 
Panama  Canal,  now  under  way,  is  expected  to  be  com¬ 
pleted  by  June  of  this  year.  The  control  and  motor-opera¬ 
tion  systems  will  necessitate  the  pulling  of  246  miles  of 
lead-covered  cable  through  vitrified  clay  ducts  which  have 
been  laid  at  the  Gatun  and  Pedro  Miguel  locks  and  are  now 
being  laid  at  Miraflores.  The  pulling  will  be  accomplished 
by  means  of  an  electrically  driven  winch  enabling  900  ft. 
length  of  No.  0000  B.  &  S.  gage  cable  (about  2  in.  in  out¬ 
side  diameter)  to  be  handled  at  one  time,  as  against  300  ft. 
lengths  by  other  methods.  In  addition,  about  112  miles  of 
wire  will  be  employed  for  the  lighting  systems. 

*  *  >11 

X’olta’s  Electrical  Instruments. — Several  pieces  of 
electrical  apparatus  constructed  by  Volta  during  his  early 
electrical  experiments  were  discovered  recently  by  Sir 
Henry  Norman,  a  member  of  the  British  Parliament,  in  a 
little  curiosity  shop  in  an  out-of-the-way  section  of  a  small 
Italian  town.  The  uncle  of  the  shopkeeper  was  X'olta’s 
cook  and  body  servant  for  thirty  years.  On  the  death  of 
the  scientist  he  left  much  of  his  experimental  apparatus  with 
this  servant,  and  it  has  since  pas.sed  down  from  generation 
to  generation.  The  collection  comprises  a  cupboard  full  of 
old  apparatus,  a  number  of  books,  portraits,  papers  and  let¬ 
ters  and  some  personal  and  domestic  articles.  Sir  Henry 
Norman  suggests  that  the  collection  be  purchased  and  pre¬ 
sented  to  the  Royal  Institution  to  remain  alongside  Fara¬ 
day’s  original  apparatus. 

♦  ♦  ♦ 

“Wireless  Station”  Without  Ground  Connection. — 
The  new  wireless-telegraph  station  at  Freemantle,  Aus¬ 
tralia,  which  has  just  opened  communication  with  Sydney, 
across  200  miles  of  the  Australian  continent,  is  operated 
without  a  ground  connection,  in  the  ordinary  sense.  Free¬ 
mantle  has  absolutely  no  rain  during  the  seven-month  sum¬ 
mer  season,  and  the  ground  water  is  at  a  great  depth  below 
the  surface.  On  account  of  the  resulting  extreme  dryness 
of  the  climate  a  satisfactory  ground  connection  for  the  sta¬ 
tion  could  not  be  established  readily.  .Accordingly,  an  in¬ 
sulated  counterpoise  is  employed  instead,  constituting  the 
lower  element  of  the  electrically  vibrating  circuit  of  which 
the  antenna  is  the  upper.  The  counterpoise  consists  of 
about  100  insulated  wires  radiating  out  from  the  antenna 
tower  and  joined  and  supported  by  three  concentric  circles 
of  wire. 


SOCIETY  MEETINGS 

Factory  Heating  and  Lighting. — At  a  local  meeting  of 
the  American  Society  of  Mechanical  Engineers  to  be  held 
at  the  Sheffield  Scientific  School,  New  Haven,  Conn., 

3  p.  m.  April  16,  Mr.  A.  C.  Staley  of  the  mechanical  engi¬ 
neering  department  will  read  a  paper  on  “Factory  Heating 
and  Ventilation.”  Following  intermission  and  dinner,  Mr. 
C.  E.  Clewell  will  at  7:30  p.  m.  present  a  paper  on  the 
subject  of  “Factory  Lighting.” 

*  *  * 

Philadelphia  Section  of  Illuminating  Engineering 
Society. — At  a  meeting  of  the  Philadelphia  Section  of  the 
Illuminating  Engineering  Society  on  March  28  in  the  Penn¬ 
sylvania  Academy  of  the  Fine  Arts  Mr.  M.  Luckiesh  deliv¬ 
ered  a  lecture  on  the  subject  of  “Light  and  Art.”  The 
effects  of  direction,  color  and  quantitative  distribution  of 
lights  on  objects  of  architecture  and  sculpture  and  on  paint¬ 
ings  were  demonstrated  by  the  speaker. 

*  *  * 

Institute  of  Radio  Engineers. — At  a  meeting  of  the 
Institute  of  Radio  Engineers  on  April  2.  Messrs,  A.  E.  Seelig 
and  F.  van  der  Wonde,  of  the  Atlantic  Communication  Com¬ 
pany,  presented  a  paper  on  the  Sayville  (L.  1.)  high-power 
radio-telegraph  station.  The  description  was  of  a  general 
rather  than  purely  technical  nature  and  was  illustrated  by 
a  number  of  good  lantern  slides.  Much  interest  was  shown 
in  the  paper,  and  the  extended  discussion  was  for  the  most 
part  in  the  form  of  questions.  In  the  ab.sence  of  the  presi¬ 
dent,  Mr,  G.  W.  Pickard,  the  chair  was  taken  by  Mr.  R.  H. 
Marriott,  who  commented  upon  this  paper  as  the  first  de¬ 
tailed  description  of  a  powerful  radio  plant  to  be  made  pub¬ 
lic  by  presentation  before  a  general  engineering  body.  A 
vote  of  thanks  was  extended  to  the  authors  by  the  Institute. 
The  next  meeting  will  be  held  at  Fayerweather  Hall,  Co¬ 
lumbia  University,  on  May  7. 

♦  *  * 

Parallel  Sessions  for  Galveston  Convention,  May 
21-24. — ^  he  ninth  annual  convention  of  the  Southwestern 
Fdectrical  and  Gas  Association,  at  Galveston,  Tex., 
May  21-24.  will  be  a  four-day  meeting  instead  of  three 
days  as  heretofore,  since  the  association  has  so  increased 
in  scope  and  numbers  as  to  necessitate  more  time  for  its 
proceedings.  In  addition,  it  has  been  found  necessary  to 
have  “parallel  sessions”  for  electrical,  gas  and  accounting 
members.  One  full  session  will  be  given  up  to  the  supply 
men,  to  be  followed  with  a  Jovian  rejuvenation.  large 
attendance  is  anticipated  from  the  East  and  North.  Two 
special  cars  have  already  been  reserved  from  St.  Louis  to 
Dallas,  where  it  is  expected  to  “hitch  on”  enough  Texas 
delegates  to  make  a  solid  “convention  train”  through  to 
Galveston.  Mr,  H.  S.  Cooper,  405  Slaughter  Building. 
Dallas.  Tex.,  is  secretarv  of  the  Southwestern  Electrical 
and  Gas  Association. 

*  *  ♦ 

Sons  of  Jove  at  Pittsburgh. — At  the  luncheon  of  the 
Jovian  League  of  Pittsburgh,  held  at  the  Fort  Pitt  Hotel, 
.\pril  3,  Mr.  J.  C,  McQuiston,  manager  of  the  Westinghouse 
department  of  publicity,  read  a  paper  on  the  subject  of 
“Efficiency  in  Local  Advertising.”  This  paper  was  originally 
presented  before  the  Society  for  Electrical  Development  at 
New  York  City,  March  5,  and  was  repeated  at  the  request 
of  the  Jovian  League.  The  remarks  on  the  electrical  pages 
in  newspapers  brought  forth  considerable  discussion.  On 
motion  a  committee  was  appointed  to  consider  the  matter 
of  electrical  advertising  for  Pittsburgh.  Statesman  M.  F. 
Knapp  naffiing  as  members  Messrs.  F.  R.  Fortune,  chair¬ 
man  ;  George  W.  Smith  and  J.  C.  McQuiston.  Statesman 
J.  Crawford  Bartlett,  of  Philadelphia,  was  akso  present  at 
the  meeting  and  gave  an  interesting  account  of  what  is 
being  done  in  the  Quaker  City  to  push  the  sale  of  electric 
vehicles. 
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Swiss  Hydroelectric  Developments 


Statistical  data  on  water-pdWer  developments,  with 
comparison  of  steam  and  gas-electric  plants  and 
transmission  systems — Notes  on  some  tjrpical  plants 


The  pioneer  hydroelectric  plant  in  Switzerland  is  that 
at  Heerbrugg,  in  the  district  of  St.  Gall,  built  in 
1887.  Hydraulic  stations  for  production  of  elec¬ 
tricity  have  since  sprung  into  existence  in  all  parts  of  the 
country.  In  1911  there  were  783  plants  in  operation.  Of 
this  number  473  were  distributing  systems.  Of  the  gener¬ 
ating  systems  233  were  wholly  or  partly  hydroelectric  sta¬ 
tions  and  only  77  were  steam  or  gas  plants.  Comparing  the 
above  figures  with  those  of  only  one  year  previous,  when 
there  were  675  electric  plants,  383  of  which  were  distribut¬ 
ing  systems,  228  hydroelectric  generating  stations  and  64 
steam  or  gas-electric  plants,  it  will  be  seen  that  there  was 
an  increase  of  108  plants  in  one  year. 

Though  there  were  only  seventy-seven  steam  or  gas 
plants,  all  of  which  are  small,  many  of  the  hydroelectric 
works  have  auxiliary  steam  or  gas  engines  as  stand-by 
equipments.  Some  of  the  most  important  sources  of  water¬ 
power  are  rivers  supplied  by  glacial  waters  which  at  certain 
times  of  the  year  are  very  low.  The  Rhine  River,  for  in¬ 
stance,  at  the  point  where  the  important  Laufenburg  plant 
is  being  constructed,  ordinarily  discharges  from  132,000 
gal.  to  176,000  gal.  of  water  per  second,  but  the  flow  is 
reduced  to  about  60,000  gal.  during  nearly  two  months  each 
year. 


In  addition  to  the  power  plants  enumerated  above  there 
are  many  isolated  plants  which  furni.sh  energy  to  individual 
factories  or  small  railways. 

Legislative  Protective  Measures 

The  federal  government  has  long  realized  the  great  im¬ 
portance  to  Switzerland  of  proper  legislation  to  protect  the 
w'aters  and  prevent  foreign  firms  from  securing  control 
over  the  rivers  and  streams.  In  1906  a  resolution  was 
passed  to  the  effect  that  no  concession  for  the  transmission 
into  a  foreign  country  of  electricity  generated  by  water- 
pow'er  within  Switzerland  should  be  granted  without  the 
approval  of  the  Federal  Council.  Such  concessions  would 
be  approved  only  in  case  the  energy  was  not  needed  in  the 
Confederation,  and  grants  of  twenty-year  duration  were 
allowed,  but  these  could  be  withdrawn  at  any  time  that 
public  necessity  demanded  such  action.  In  the  district  of 
Ticino,  on  the  Italian  border,  concessions  had  been  granted 
for  the  sale  of  energy  to  Italy,  and  it  was  feared  that  if 
similar  arrangements  were  made  by  other  boundary  dis¬ 
tricts  for  granting  such  rights  to  German,  Austrian  and 
French  firms,  Switzerland  in  time  would  be  unable  to 
obtain  the  power  required  for  its  own  uses. 

As  new  fields  were  constantly  being  developed  for  elec- 
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trical  enterprises  and  the  proposal  to  electrify  the  entire 
system  of  federal  railways  was  actively  advocated,  popular 
opinion  urged  that  further  legislation  upon  the  subject 
should  be  adopted.  By  an  amendment  to  the  national  con¬ 
i'  stitution  in  1908  the  Federal  Council  thus  obtained  nominal 

control  over  the  utilization  of  hydraulic  power,  and  the 
transmission  of  water-power,  or  electric  energy  derived 
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tlierefrom,  into  a  foreign  country  was  prohibited  except 
when  a  special  license  was  granted  by  the  council. 

The  districts  retain  the  right  of  taxation,  fixing  conces¬ 
sion  fees  and  making  such  restrictions  as  may  seem  best 
adapted  to  the  general  welfare.  In  practically  all  cases  the 
district  governments  themselves  make  these  regulations,  but 
in  some  districts  the  community  or  town  officials  have  this 
authority.  Taxes  for  the  use  of  water-power  vary  in  the 
different  districts,  and  range,  on  an  average,  from  $0.60  to 
$1.16  per  hp-year. 

These  laws  in  no  way  give  the  government  a  monopoly 
over  the  use  of  rivers  and  streams  for  hydroelectric  pur¬ 
poses,  and  when  the  proposed  electflfication  of  the  state 
railways  takes  place  the  government  will  be  obliged  to  pur¬ 
chase  either  the  energy  or  the  water  rights  for  stations  from 
the  various  districts  or  individual  owners. 

Prof.  W.  Wyssling,  of  Zurich,  one  of  the  foremost  author- 

TABLE  I — RATING  OF  SWISS  GENERATING  IM.ANTS 


KatinK  of  Pliints. 
Kw 
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ber 

Total 

Produc¬ 

tion. 

Kw 

Rating  of  Plants, 
Kw 

Nuni- 

ber 

Total 

Produc¬ 

tion, 

Kw 

97 

9.926 

12,407 

14,955 

9,770 

31,417 

9,040 

10.001-15,000 . 

2 

25,920 
18,800 
48,334 
39,470 
41 ,300 

SOI -1,000 . 

18 

15,001-20,000 . 

1 

1.001-2,000 . 

11 

20,001-30,000 . 

2 

2i001-3i000 . 

4 

30,001-40,000 . 

1 

3i001-4;000 . 

4,001-5,000 . 

9 

2 

i  40,001-50,000 . 

1 

5,001-6.000 . 

2 

11,290 

j 

6.001-10.000 . 

8 

62.671 

'  Total . 

158 

335,300 

ities  on  the  subject,  estimated  that  Swiss  waters  are  capable 
of  furnishing  2,000,000  hp,  and  of  this  amount  from  500,000 
hp  to  700,000  hp  is  now  developed,  390,600  hp  being  used  for 
the  generation  of  electrical  energy. 

Some  idea  of  the  size  and  importance  of  the  Swiss  plants 
may  be  derived  from  Table  T,  which  includes  T58  of  the  233 
existing  generating  stations. 

Cost  of  Instali.ation 

Data  as  to  the  cost  of  the  plants  have  been  obtained  from 
303  electric  stations.  Of  this  number  178  were  generating 
plants  and  all  but  twenty  were  hydroelectric  works.  Tbe 
output  of  these  178  plants  is  342,122  kw,  the  combined  cost 
of  their  hydraulic  installations  $39,677,133,  and  that  of  the 
electrical  part  of  their  plants  $32,379,803.  From  these  fig¬ 


ures  it  is  found  that  the  average  cost  of  construction  Crf  the 
Swiss  hydroelectric  plants  is  $210.62  pef  kw  produced.  The 
cost  per  unit  of  production  is  considerably  greater  in  the 
smaller  [rfants  thaji  in  the  large  ones.  For  example,  the 
kilowatt  cost  of  construction  of  the  plants  producing  less 
than  100  kw  was  $466.87;  of  plants  producing  100  kw  to 
300  kw,  $281.01 ;  of  plants  of  5000  kw  to  6000  kw,  $177.17, 
and  of  the  20,000-kw  to  30,000-kw  plants,  only  $161.35. 

While  only  158  of  the  equipments  from  which  data  have 
been  obtained  are  hydroelectric,  20  being  steam  plants  and 
the  remaining  125  distributing  systems,  it  may  be  interest¬ 
ing  to  note  the  kinds  of  current  used,  which  will  give  an 
idea  of  general  conditions  prevailing  in  the  country.  Fifty- 
one  plants  have  only  direct  current,  210  have  alternating 
current,  and  42  have  both  direct  and  alternating  current. 
Of  the  210  alternating-current  plants  the  great  majority 
use  the  three-phase  or  the  single-phase  and  the  three-phase 
systems. 

Of  the  132  plants  in  the  Confederation  employing  high- 
tension  transmission,  59  use  the  three-phase,  29  single-phase 
and  three-phase,  and  20  the  single-phase  system.  For  light¬ 
ing  and  motor  service  three-phase  energy  is  used  by  the 
large  majority  of  plants. 

Ordinarily  2000  volts  or  4000  volts  is  employed  for  trans¬ 
mission.  The  following  high-tension  systems  are  in  opera¬ 
tion:  the  Aigle  and  La  Goule  systems,  each  of  which  trans¬ 
mits  energ>'  at  20,000  volts;  the  Rheinfelden,  Lucerne- 
Engelberg,  Wangen,  Fordola-Lugano  and  Neuchatel  sys¬ 
tems,  25,000  volts;  Thusis-Hauterive  system,  32,000  volts; 
Altdorf  and  Zurich-Albula  system,  each  40,000  volts;  the 
Beznau-Lontsch  and  Bernische  stations,  45,000  volts,  and 
the  Brusio  plant  50,000  volts,  all  of  these  being  alternating- 
current  systems.  The  Chaux  de  Fonds  and  Reseau  plants 
transmit  direct  current  at  from  14,000  volts  to  15,000  volts 
and  the  St.  Maurice-Lausanne  plant  at  25,000  volts. 

For  lighting  purposes  the  usual  emf  is  120  volts,  although 
thirteen  systems  use  240  volts. 

Length  of  Transmission  Lines 

There  are  i8i  plants  supplying  energy  to  distant  locali¬ 
ties  by  overhead  transmission  lines,  the  total  length  of 
which  is  4604  miles.  The  longest  individual  line  is  that  of 
the  Kander-Hagnek  plant,  above  the  Lake  of  Thun,  452 
miles  in  length.  Besides  the  above  there  are  3896  miles 
(if  overhead  distributing  lines  supplied  by  284  power  sta¬ 
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tions.  The  largest  is  that  of  the  Hauterive  plant,  in  the 
district  of  Neuchatel,  measuring  623  miles.  Underground 
systems  are  rapidly  coming  into  use  in  Switzerland,  espe¬ 
cially  in  the  large  cities,  as  is  shown  in  Table  11. 

Of  the  fifty-seven  plants  mentioned  in  the  second  column, 
twenty-four  had  less  than  i  km  (0.62  mile)  of  tube  line,  this 
being  also  true  of  forty-one  of  the  seventy-nine  plants  given 
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in  the  last  column.  The  longest  underground  transmission 
line  is  in  Geneva,  46  miles;  the  length  of  cables  is  greatest 
in  Zurich,  109  miles.  Zurich  also  possesses  the  longest 
underground  distributing  lines,  the  length  of  the  tubes  being 
110  miles  and  that  of  the  cables  590  miles. 

The  latest  census  of  electrical  works  in  Switzerland  was 
taken  in  1910,  when  it  was  found  that  there  were  606  water 


TABLE  II - EXTENT  OF  UNDERGROUND  SYSTEMS  IN  SWITZERLAND 


1 

1 

Transmission 

Lines 

Distributing 

Lines 

1909 

1910 

1909  j 

1910 

Number  of  stations . 

57 

57 

77 

79 

Total  length  of  tube  lines,  miles . 

210 

254 

436 

448 

Total  length  of  cable,  miles . 

413 

444 

1,367 

1,465 

Total  length  of  core,  miles . 

990 

1.061 

1,972 

2,184 

turbines  in  operation  in  the  various  plants,  the  total  rating 
of  which  was  282,900  hp.  The  supremacy  of  the  hydraulic 
works  over  other  kinds  of  power  stations  is  shown  by  the 
fact  that  there  were  only  eighty-six  steam  engines  and 
seventy-nine  gas  engines  in  use.  The  census  returns  gave 
the  number  of  generators  in  the  country  as  850,  of  which 
335  were  direct-current,  80  single-phase,  and  435  polyphase 
current.  Their  total  generative  power  was  350,5^  kw. 
There  were  also  ninety-eight  storage  batteries  installed  in 
seventy-five  plants,  with  a  combined  rating  of  22,470  kw-hr. 
The  number  of  transformer  stations  was  5194,  containing 
9055  transformers,  with  a  total  rating  of  243,722  kw.  The 
largest  number  of  transformers  was  on  the  Geneva  sys¬ 
tem,  where  1431  were  in  use.  Several  small  isolated  plants 
have  not  been  included  in  the  above  figures.  They  would 
increase  the  amounts  given  by  about  7  per  cent. 

Statistics  for  1910  give  the  amount  of  power  used  for 
motors  as  160,000  kw,  that  used  for  lighting  as  106,500  kw, 
and  that  for  heating  and  cooking  as  27,300  kw.  The  num¬ 
ber  of  50-watt  lamps  supplied  with  energy  was  2,130,000, 
as  compared  with  1,968,000  lamps  in  1909.  The  number  of 


FIG.  4 — ALBULA  PLANT  WITH  COVERED  PENSTOCKS 

motors  was  31,640.  In  1910  there  were  183,677  purchasers 
of  electric  energy  in  Switzerland.  141,996  using  energy  for 
lighting  purposes,  22,232  for  heating  and  cooking  and  19,449 
for  motors. 

Rates 

Prices  of  energy  for  lighting  and  industrial  purposes 
differ  greatly  in  the  various  districts.  In  Berne  the  municipal 


tariff  for  lighting  is  12  cents  per  kw-hr.  in  the  winter  and 
10  cents  in  the  summer,  and  for  motor  service  2  cents  to 
4  cents  per  kw-hr.  with  discounts  up  to  30  per  cent  for 
large  contracts. 

For  motor  service  the  following  monthly  prices  are 
charged  in  Basel  for  alternating  current  of  50  cycles  and 
500  volts:  Up  to  500  kw-hr.,  4.82  cents  per  kw-hr.;  from 
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501  kw-hr.  to  1000  kw-hr.,  3.86  cents;  from  1001  kw-hr.  to 
2000  kw-hr.,  2.89  cents;  for  2001  kw-hr.  or  more,  1.93  cents. 

Laufenburg  Power  Station 

When  completed  in  1914  the  Laufenburg  plant  will  be 
the  largest  hydroelectric  station  in  Switzerland.  It  is  being 
built  at  Laufenburg  on  the  Rhine.  About  50,000  hp  will 
be  developed  by  utilizing  the  fall  of  a  cataract  over  one- 
half  mile  in  length.  A  dam  with  four  sluicegates  is  being 
constructed  just  below  the  cataract,  raising  the  level  by 
26  ft.  to  35  ft. 

At  this  point  the  Rhine  discharges  from  132,000  gal.  to 
176,000  gal.  of  water,  which  during  two  months  of  the  year 
is  reduced  to  60,000  gal. 

The  power  station  will  contain  ten  turbines,  each  directly 
coupled  to  a  5200-kw,  three-phase  generator.  The  voltage 
of  the  generators  will  be  between  6000  and  6600,  which  will 
be  raised  to  47,000  by  three-phase  transformers.  The 
sluicegates  of  the  dam  and  the  sluice  valves  of  the  turbines 
are  to  be  operated  by  motors  supplied  with  energy  from  a 
storage  battery. 

Brusio  Power  Stations 

The  Brusio  Power  Company  is  the  largest  hydroelectric 
firm  operating  at  the  present  time  in  Switzerland.  It  util¬ 
izes  the  mountain  streams  in  the  district  of  Graubunden, 
between  Campocologno  and  the  Lake  of  Poschiavo,  and 
the  glacial  waters  descending  into  the  Val  di  Pila  from 
the  celebrated  Bernina  Range.  The  company  has  three 
stations,  near  the  Italian  frontier,  and  the  energy  generated 
is  distributed  all  over  northern  Italy  by  the  Lombardo  Elec¬ 
tric  Company  of  Milan.  A  part  of  the  energy  is  used  by 
the  Bernina  Railway  and  the  remainder  for  lighting  and 
motor  service.  In  the  near  future  this  company  is  to  fur¬ 
nish  energy  for  moving  rolling  stock  on  the  Rhetique  Rail¬ 
road. 

The  Campocologno  plant,  the  largest  of  the  three,  of 
over  40,000  hp,  derives  its  water-power  from  the  Lake  of 
Poschiavo,  which  forms  a  natural  reservoir  of  2,640,000,000 
gal.  capacity  at  an  altitude  of  2900  ft.  Water  is  taken  from 
the  lake  by  means  of  a  siphon  carried  to  the  forebay  through 
a  tunnel  3.5  miles  in  length  cut  through  solid  rock.  From 
the  forebay  the  water  is  carried  through  five  steel  pipe 
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lines,  descending  the  mountain  side  in  straight  paths  to  the 
turbines.  The  length  of  each  headrace  is  over  one-half 
mile,  with  an  average  diameter  of  2.5  ft.  The  head  of 
water  is  1300  ft.  The  power-house  equipment  comprises 
twelve  3200-hp  high-pressure  Pelton  turbines  directly 
coupled  to  7000-volt,  50-cycle,  three-phase  generators. 
There  are  also  four  230-hp  direct-current  exciters. 

Phe  Robbia  station  is  near  the  town  of  Poschiavo  and 
takes  in  water  at  Cavaglia,  at  an  altitude  of  5100  ft.  The 
water  is  carried  through  a  tunnel  383  yd.  in  length  and 
about  30  in.  in  diameter  to  the  turbines.  The  total  head 
of  water  is  1800  ft.  The  equipment  consists  of  two  units 
of  3000  hp  and  two  exciter  units  of  150  hp,  while  a  third 
unit  of  3000  hp  is  now  being  installed. 

The  energy  supplied  to  the  Bernina  Railway  is  trans¬ 
mitted  at  23,000  volts  and  that  for  Italy  at  50,000  volts. 
'I'he  two  power  stations  are  connected  by  a  high-tension 
line  over  9  miles  long,  operating  at  50,000  volts.  A  short 
distance  from  C'ampocologno,  on  Italian  territory,  is  a 
large  transformer  station,  belonging  to  the  Lombardo  Elec¬ 
tric  Company,  which  is  connected  with  the  Campocologno 
plant  by  two  high-tension  lines,  one  being  a  70CO-volt  un¬ 
derground  line  aiul  the  other  a  50.000-volt  aerial  line.  From 
this  point  the  energy  is  carried  into  Italy  by  two  transmis¬ 
sion  lines  each  112  miles  long. 

Two  new  dams  now  nearly  completed  will  increase  the 
ca])acity  of  the  Lakes  of  Bernina  by  storing  all  the  summer 
water  from  the  mountains  to  be  used  in  the  dry  winter 
season.  'Phis  storage  will  create  an  additional  w^ater  sup¬ 
ply  of  2,640,000,000  gal.  (^ne  of  the  dams  is  33  ft.  high 
and  the  other  75  ft.  high. 

.Alhui.a-Zurich  Plant 

Phe  Albula-Zurich  power  plant,  owned  by  the  municipal¬ 
ity  of  Zurich,  uses  the  water-power  of  the  Albula  River 
between  Sils  and  Alvaschein.  The  dam  is  built  near  the 
latter  town,  about  70  miles  from  Zurich.  From  the  basins 
tbe  water  runs  into  a  tunnel  4.5  miles  long,  with  a  cross- 
sectional  area  of  78  sq.  ft.,  which  carries  the  water  to  the 
forebay.  About  20.500  hp  is  developed  and  with  the  re¬ 
serve  plant  24.6r:c  hp.  Phe  i)lant  consists  of  eight  3000-h]) 


KIC.  6 — 47,000-VOLT  TKANSMISSION  LINE  IJETWEEN  SII.S  AND 
ZURICH 

turbo-generators  generating  three-phase  current  at  7000 
volts,  which  is  stepjied  up  to  47,000  volts  for  transmission 
to  Zurich.  'Phe  conductors  are  carried  on  two  separate  lines 
of  poles,  or  masts,  the  sectional  area  of  the  conductor  being 
0.077  sq.  in.  per  wire.  The  maximum  power  transmitted 
is  13.500  kw  at  47.000  volts,  corresponding  to  a  tension  ot 
40.000  volts  at  the  Zurich  end  of  the  line. 


This  plant  supplies  the  city  of  Zurich  with  energy  for 
the  tramway  system,  lighting  and  motor  service.  Accord¬ 
ing  to  the  terms  of  the  concession,  Zurich  must  deliver 
energy  to  .some  of  the  towns  and  communities  interested 
in  the  water  rights,  partly  gratis  and  partly  at  reduced 
prices.  The  energy  for  this  purpose  is  delivered  at  6000 
volts,  the  emf  being  stepped  down  to  250  volts  for  distri- 


FIO.  7 — SWHTCH  COMPARTMENT  IN  ALBULA  STATION 


bution.  At  Zurich  the  emf  is  stepped  down  to  6000  volt." 
to  provide  for  feeding  the  primary  side  of  the  distribution 
network. 

Ai.tdorf  and  .\uc.st-\Vhylen  .Stations 

The  Altdorf  hydroelectric  plant  is  also  important  and 
interesting.  The  company  has  the  sole  right  to  use  the 
waters  of  the  three  streams.  Leutschach,  Intschialp  and 
.\rni.  The  combined  drainage  area  of  these  rivers  is  esti¬ 
mated  at  6313  sq.  miles.  The  outlets  of  a  small  lake  in  the 
neighborhood  are  stopped  by  dams,  making  a  .storage  reser¬ 
voir  of  48.500,000  gal.  capacity,  which  may  be  increased  to 
75,000,000  gal.  by  making  the  dams  higher.  There  are  two 
other  mountain  lakes  in  the  vicinity  in  which  484,000,000 
gal.  might  be  stored. 

rile  intake  of  the  Leutschach  pipe  line  is  4592  ft.  above 
sea  level.  The  first  459  ft.  of  this  line  consists  of  cast- 
iron  pipes  of  23.5  in.  diameter,  carrying  the  water  to  a 
collecting  shaft,  from  which  it  runs  through  a  cement-pipe 
conduit  1870  ft.  long  and  31.5  in.  in  diameter  to  the  storage 
reservoir.  The  vertical  height  between  the  water  surface 
of  the  reservoir  and  the  turbine  shaft  is  2791  ft.  At  pres¬ 
ent  there  are  two  waterwheels  for  a  head  of  2788  ft.  to 
2854  ft.,  developing  1300  hp  and  3000  hj)  respectively. 
The  turbines  are  of  the  horizontal  type  with  automatically 
governed  needle  nozzles  as  well  as  water- jet  deflectors. 
Each  delivery  can  be  closed  by  a  piston  valve  of  11.8  in. 
diameter.  The  generators  are  directly  coupled  to  their 
respective  turbines. 

.Another  inqiortant  jilant  is  the  Aug.st-Whylen  water- 
power  station,  near  Basel,  on  the  Rhine  River.  Since  this 
river  marks  the  boundary  line  between  (jermany  and  Switz¬ 
erland.  half  of  the  total  available  power  of  about  30,000 
hp  miLst  be  taken  into  Switzerland  ancl  half  into  Baden.  The 
(lam  has  a  total  length  of  700  ft.  and  contains  ten  sluices, 
each  57  ft.  in  width,  and  each  divided  by  nine  piers  14 
ft.  wide  and  69  ft.  long.  The  piers  and  dam  sills  have  their 
foundations  in  solid  chalk  rock  and  consist  of  concrete  faced 
with  granite.  The  Angst  power  plant  cf  i5,(X)0-hp  rating 
consists  of  ten  turbines,  to  which  are  directly  coupled 
7000-volt,  three-phase  generators.  The  Whylen  power 
house  will  also  have  an  equipment  of  ten  turbo-generators 
each  of  which  will  yield  2200  hp  at  107  r.p.m.  at  a  fall  of 
20  ft. 
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Other  Important  Plants 

Among  other  important  works  may  be  mentioned  the 
Ackersand  electric  plant  at  Gampel,  11,000  hp;  Beznau- 
Lontsch  power  plant,  Beznau  and  Dottiiigen  plants,  14.50® 
hp,  and  the  Netstal  plant,  36.000  hp;  Gampel  Electric 
Works,  two  plants,  10,000  hp;  Gordola  Company,  near  Lu¬ 
gano,  10,000  hp;  Hauterive  Works,  in  the  district  of  Neu- 
chatel,  9800  hp;  Lugano  Electric  Company,  Lugano.  10,000 
hp;  Lucerne-Engelberg  Company,  Lucerne,  8600  hp;  the 
Rhein felden  station  at  Baden,  16,800  hp,  and  the  Wangen 
electric  station  at  Bannwil,  near  Wangen,  10,500  hp.  For 
the  information  contained  in  this  article  we  are  indebted 
to  Mr.  Harry  A.  McBride,  United  States  vice-consul  at 
Zurich. 


Use  of  the  High-Tension  Direct -Current  Thury 
System  in  Mines 

.\t  a  meeting  of  the  Western  Local  Section  of  fhe  Insti¬ 
tution  of  Electrical  Engineers  (England)  on  .April  14, 
1913,  Mr.  Sidney  F.  Walker  will  present  a  paper  on  the 
application  of  direct  current  on  the  Thnry  system  in 
mines.  The  author  calls  attention  to  the  fact  that  it  is 
not  merely  a  system  of  high-tension  continuous  currents 
that  Thury  has  introduced.  It  is  a  system  in  which  high 
tension  is  incidental,  but  in  which  the  principal  features 
are  the  fact  that  the  circuit  is  always  closed,  no  matter 
whether  any  work  is  being  done  or  not,  and  no  matter  how 
much  or  how  little  w'ork  is  being  done,  and  that  the  cur¬ 
rent  passing  through  the  whole  of  the  circuit  is  constant. 

It  is  also  mentioned  that  while  with  the  riiury  system 
every  apparatus  supplied  directly  from  the  service  must 
form  part  of  the  circuit  in  which  the  generators  are  also 
included,  it  is  perfectly  practicable  to  supply  energy  under 
other  sy.stems,  such  as  the  low  or  medium  constant-pressure 
service  or  the  three-j)hase  service,  by  the  use  of  motor- 
generators.  This  is  shown  diagrammatically  in  Fig.  i,  in 
which  a  low-pressure  generator  is  shown,  driven  by  a 
motor  in  the  constant-current  circuit.  three-phase  gen¬ 
erator  could  be  run  eciually  well.  It  will  be  seen  from  this 
that  the  system  is  at  least  as  flexible  as  the  three-phase 
alternating-current  system. 

I'nE  Consta.nt-CT'rkent  Series  Motor 

One  of  the  important  features  which  Thury  has  developed 
in  connection  with  his  system  is  the  complete  superses¬ 
sion  of  the  starting  switch  and  resistance,  and  of  the  regu¬ 
lating  switch  and  resistance  for  his  motor,  riie  use  of 
either  constant-pressure,  continuous-current  motors  or 
wound  three-phase  rotors  in  mines  frequently  causes 
trouble  from  the  starting  and  regulating  resistors  employed 
in  both  ca.ses  and  from  the  switches  used  in  connection 
with  them.  For  variations  of  speed  Inith  these  types 
reipiire  some  form  of  controller  which  easily  gets  out 
of  order.  The  method  of  varying  the  number  of  poles 
in  operation  for  varying  the  speed  of  a  three-phase  motor 
is  not  sufficiently  flexible  for  mine  work. 

In  the  constant-current  series  motor  all  the  factors  ex¬ 
cept  the  speed  are  constant,  and  it  follows  that  the  work 
performed  by  any  given  constant-current  series  motor  may 
be  varied  at  will  by  varying  the  speed.  For  the  greater  part 
of  the  work  about  a  mine  this  type  of  motor,  designed  w'ith 
its  maximum  speed  at  a  little  above  the  normal  speeil  re- 
«|uired  by  each  machine  to  be  driven,  allowing,  of  course, 
for  any  reducing  gear  that  has  to  be  provided,  should  fulfil 
all  requirements.  \  moderate  increase  of  speed  is  ob¬ 
tained  at  will  and  any  decrease  that  may  be  required  down 
to  zero. 

Method  of  Varying  the  Speed 

Jn  Fig.  2  is  shown  diagrammatically  a  ring  armature 
with  twenty  coils  and  twenty  segments  in  the  commu¬ 


tator,  and  with  one  pair  of  field  magnet  poles  and  one  pair 
of  brushes. 

Assuming  for  the  moment  that  armature  reaction  is 
absent,  the  collecting  points  for  the  brushes  will  be  at 
opposite  ends  of  a  diameter,  at  right  angles  to  the  line 
passing  through  the  center  of  the  field  magnet  poles,  as 
shown  in  the  figure.  This  is  the  point  where  sparking  is 
least,  and  where  with  the  most  modern  machines  it  has 
been  reduced  to  a  minimum. 

As  is  well  known,  the  armature  of  a  two-pole  continuous- 
current  dynamo  consists  of  two  halves,  each  half  having 
e.xactly  the  same  number  of  coils.  Only  twenty  coils  are 
shown  in  the  diagram  for  the  sake  of  simplicity.  In  the 
practical  dynamo  there  is  a  very  much  larger  number.  .\s 
is  also  well  known,  there  is  normally  a  current  through 
the  armature  from  the  negative  brush  to  the  positive  brusli 
dividing  equally’ between  the  two  halves  of  the  armature. 

If,  however,  the  position  of  the  brushes  is  altered,  in¬ 
stead  of  each  half  of  the  armature  jiroducing  equal  pres¬ 
sures,  the  balance  is  upset,  and  certain  coils  will  furnish 
pressure  in  the  op|)osite  direction.  This  is  the  method 
which  Thury  has  employed.  It  wdll  easily  be  understood 


that  as  the  brushes  arc  moved  forward  in  the  direction 
of  rotation,  more  and  more  of  the  coils  of  each  half  of 
the  armature  are  acting  against  the  main  coils,  and  finally, 
at  a  point  which  is  known  in  connection  with  machines  of 
this  type  as  the  neutral  point,  the  pressure  delivered  is  nil. 
Fig.  3,  which  is  a  development  of  the  commutator  sections, 
but  with  only  fourteen  instead  of  twenty  coils,  shows  this 
more  clearly. 

Considering  the  machine  as  a  motor,  it  will  be  evident 
that  the  same  reasoning  applies,  and  the  whole  of  the  coils 
do  their  best  work  when  the  two  halves  of  the  armature 
(in  the  case  of  a  two-pole  machine)  behave  in  an  exactly 
similar  manner.  .Also  as  the  brushes  arc  rocked  backward 
more  and  more  coils  will  act  against  the  main  body  of 
the  coils  until  the  two  sets  of  coils,  those  tending  to  produce 
motion  of  the  armature  and  those  tending  to  oppose  motion 
of  the  armature,  will  be  cciual.  and  no  power  will  be 
furnished. 

The  method  which  I'hury  has  adopted  for  meeting  the 
difficulty  of  sparking  is  a  development  of  the  commu¬ 
tating  or  interpole  system.  .\s  he  expresses  it,  his  ordinary 
field-magnet  poles  are  really  commutating  poles,  inasmuch 
as  they  perform  the  same  office.  In  his  constant-current 
series  machines  the  armature  and  field  magnets  are  so 
arranged,  the  ampere-turns  on  each  being  so  proportioned, 
that  the  equivalent  of  the  commutating  poles  on  constant 
pressure  machines  is  produced. 

There  are  three  methods  of  varyine  the  load,  with 
Thury ’s  constant-current  machine,  whether  the  machine 
runs  as  motor  or  generator;  first,  by  varying  the  speed  with 
brushes  fixed ;  second,  by  rocking  the  brushes  with  the 
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speed  constant,  and  third,  by  a  combination  of  the  two. 
With  each  arra:igement  commutation  is  sparkless. 
Application  to  the  Driving  of  Different  Machines 
For  the  great  majority  of  machines  about  a  mine  the 
application  of  the  constant-current  series  motor  presents 
no  difficulty  at  all.  No  starting  or  regulating  resistors  are 
required,  but  an  insulating  coupling  between  the  motor  and 


FIG.  2 — ARMATURE  OF  DIRECT-CURRENT  SERIES  MOTOR 

the  driven  machine  has  to  be  provided.  In  cases  where 
variable  speed  is  needed  this  is  accomplished  by  rocking 
the  brushes  and  this  can  be  done  either  by  hand  or 
automatically. 

There  are  two  very  important  machines  about  any 
colliery,  the  winding  engine  and  the  coal-cutting  machine, 
which  present  very  difficult  problems.  For  the  driving  of 
the  coal-cutting  machines  the  author  suggests  the  use  of 
constant-current  series  motors.  They  should  not,  however, 
be  included  in  the  main  circuit  but  be  operated  by  a  motor- 
generator  set,  the  latter  being  in  the  main  circuit  and  fur¬ 
nishing  energy  for  the  driving  motor  at,  say,  100  volts 
direct  current.  A  number  of  motors  could  be  furnished 
with  energy  from  one  motor-generator  set.  The  motor 
driving  the  coal-cutting  machine  would  have  no  starting 
switch;  it  would  be  started  by  rocking  its  brushes.  The 
author  suggests  that  this  might  be  accomplished  by  means 
of  a  lever  outside  the  case  of  a  totally  inclosed  motor,  in 
very  much  the  same  way  as  switches  inclosed  in  gas-tight 
switch  boxes  are  worked  by  levers  on  the  outside  of  the 
boxes.  An  arrangement  of  this  kind  overcomes  all  the 
difficulties  attendant  upon  the  possibility  of  coaldust  getting 
between  the  brushes  and  the  commutator,  and  the  possi¬ 
bility  of  sparking  at  the  starting  switch  of  the  motor;  while 
the  efficiency  of  the  motor  would  be  very  much  higher 
than  that  of  the  alternating-current  squirrel-cage  high- 
resistance-rotor  machine.  The  only  switch  to  be  employed 
in  the  arrangement  would  be  the  gate-end  switch,  which 
again  would  be  a  short-circuiting  switch.  There  would  be 
a  switch  for  each  machine,  the  whole  being  in  one  circuit. 
Working  at  the  low  pressure  of  100  volts  direct  current 
with  a  single  machine,  shocks  should  be  practically  elimi¬ 
nated.  Even  with  five  coal-cutting  machines  on  one  circuit 
the  total  pressure  would  only  be  500  volts  and  might  be 
reduced  by  constructing  the  motors  for  lower  pressure. 

The  difficulty  in  the  winding  problem  lies  in  the  fact 
that  the  load  varies  constantly  throughout  the  wind  and 
during  the  latter  portion  is  reversed  or  negative.  During 
the  first  ftortion  of  the  wind,  power  is  being  demanded  to 
lift  the  cage  and  the  rope,  and  to  overcome  the  friction 
of  the  rope  over  the  pulley,  of  the  pulley  upon  its  axle, 
and  of  the  drum  upon  its  axle.  As  the  wind  proceeds,  how¬ 
ever,  the  descending  cage  gradually  acquires  momentum, 
while  the  work  demanded  by  the  ascending  cage  is  being 
steadily  reduced,  owing  to  the  decreased  length  of  the 
winding  rope.  When  the  descending  cage  has  acquired 
a  sufficient  momentum  to  overcome  all  the  resistances  then 
existing  in  the  system,  no  power  is  required,  and  as  the 
wind  proceeds  further,  the  continually  increasing  momentum 
acquired  by  the  descending  cage  delivers  energy  to  any 
apparatus  that  can  absorb  it. 

Fig.  4  shows  a  curve  taken  from  an  actual  wind,  driven 
by  a  Thury  electric  motor.  The  quantity  of  coal  to  be 
raised  was  1200  tons  in  eight  hours,  at  2^/2  tons  per  wind, 


the  depth  of  shaft  being  1000  ft.  It  will  be  seen  that  dur¬ 
ing  the  acceleration  period  the  power  absorbed  rises  steadily 
to  930  hp,  then  it  descends  rapidly  to  515  hp,  then  more 
slowly  to  260  hp,  and  from  this  the  power  falls  straight 
to  zero,  and  the  descending  cage  then  commences  to  deliver 
energy  to  the  system  at  an  increasing  rate  till  the  maximum 
of  770  hp  is  reached.  Then  the  curve  returns  to  zero,  the 
rate  of  delivery  of  energy  to  the  system  steadily  decreasing 
till  the  cage  comes  to  bank.  The  total  time  occupied  by 
the  wind  is  forty-five  seconds,  of  which  the  acceleration 
period  occupies  eleven  seconds,  and  the  period  during  which 
energy  is  being  returned  to  the  system  only  four  seconds. 
In  the  Siemens-Ilgner  system,  which  is  a  modification  of 
the  Ward-Leonard  system,  and  in  which  the  important 
feature  is  the  use  of  the  flywheel,  the  flywheel  absorbs 
the  energy  delivered  by  the  descending  cage  during  the  later 
portion  of  the  wind,  and  redelivers  the  energy  so  absorbed, 
less  a  certain  charge  for  its  own  friction,  to  the  winding 
motors  at  the  commencement  of  the  next  wind.  In  $0 
doing,  it  will  be  remembered,  the  flywheel  and  its  acces¬ 
sories  perform  two  distinct  offices;  they  lessen  the  power 
demanded  from  the  power  station,  and  they  also  lessen  the 
variations  in  pressure  in  the  distribution  system,  and  at 
the  busbars  of  the  generating  station,  that  otherwise  would 
be  caused  if  the  heavy  currents  demanded  for  the  wind 
were  taken  straight  from  the  busbars.  It  will  be  remem¬ 
bered,  however,  that,  beautiful  as  the  system  is,  in  prac¬ 
tice  it  is  subject  to  certain  slight  drawbacks.  The  power 
demanded  from  the  generating  station  is  relatively  high 
as  compared  with  that  usefully  employed  in  the  wind. 
Notwithstanding  this,  the  economy  obtained  over  the  ordi¬ 
nary  steam  wind  is  very  considerable.  The  weak  point  in 
the  system  is  that  the  flywheel  will  not  deliver  its  stored 
energy  at  a  sufficiently  rapid  rate  to  relieve  the  distribu¬ 
tion  service  unless  special  appliances  are  provided  to  cause 
an  increased  slip  of  the  three-phase  motor  where  that  is 
employed.  Practically  the  economical  working  of  the  sys¬ 
tem,  and  the  protection  of  the  three-phase  distribution  net¬ 
work,  depend  upon  the  successful  working  of  the  slip 
regulator. 

With  the  constant-current  series  system  it  is  claimed  that 
the  automatic  regulation  of  pressure  at  the  generators  is 
so  perfect  that  it  is  necessary  to  utilize  only  one  or  two 
of  the  generators  to  vary  the  pressure  in  response  to  the 
variations  in  the  demand  for  power  by  the  winding  engine 
It  is  recommended,  however,  to  insert  a  constant-current 
series  motor  in  the  circuit,  the  motor  having  a  flywheel 
mounted  on  its  axle  in  the  usual  way.  One  such  motor  is 
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FIG.  3 — DIAGRAM  SHOWING  OPERATION  OF  DIRECT-CURRENT 
SERIES  MOTOR 

said  to  take  care  of  several  winding  drums.  It  will  be 
remembered  that  the  constant-current  series  machine  works 
equally  well  as  a  motor  or  as  a  generator;  it  is  only  a 
question  of  motion  and  the  position  of  the  brushes.  Con¬ 
sequently  a  machine  of  suitable  size  placed  in  the  circuit 
and  installed  in  the  generating  station  will  absorb  all  the 
energy  that  is  given  out  by  the  descending  cages  of  several 
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winding  engines,  and  will  give  out  the  stored  energy  on 
the  commencement  of  the  next  wind.  If  preferred,  the 
constant-current  series  motor  may  be  arranged  to  drive 
a  constant-current  series  generator,  the  flywheel  being 
mounted  as  usual  between  them  through  an  insulating 
coupling  and  the  generator  furnishing  constant  current 
for  several  winding  motors.  One  advantage  of  this  ar¬ 
rangement  is  that  the  winding-motor  circuit  can  be  at  low 
pressure  and  it  will  have  all  the  advantage  of  the  Thury 
system  without  the  high  pressure. 

The  winding  drums  can  be  arranged  in  pairs  and  the 
system  worked  so  that  the  acceleration  period  of  one 
winding  drum  coincides  partly  with  the  period  during  which 
the  other  drum  is  returning  energy  to  the  system  so  that 
the  electrical  service  will  only  have  to  make  up  the  differ¬ 
ence  between  the  two. 

The  Thury  system  can  also  be  applied  for  winding  to  a 
three-phase  system.  A  three-phase  motor  drives  a  con¬ 
stant-current  direct-current  generator,  a  flywheel  being 
mounted  between  them  and  the  continuous-current  gen¬ 
erator  furnishing  energy  to  constant-current  motors  driv¬ 
ing  the  winding  drums.  This  arrangement  is  in  operation 
at  the  Auchincruive  pits  of  the  Wm.  Baird  &  Company’s 
mines  in  Scotland,  the  continuous-current  generator  fur¬ 
nishing  energy  in  the  manner  described  above. 

Fig.  5  shows  the  efficiency  curve  of  a  constant-current 
series  motor  used  for  driving  a  winding  drum.  The  maxi¬ 
mum  power  furnished  is  935  hp,  the  efficiency  then  being 
95  per  cent.  The  efficiency  curve  is  almost  flat,  there  being 
no  decrease  when  the  power  delivered  is  reduced  to  561  hp. 
while  at  374  hp  it  has  only  fallen  to  93  per  cent,  at  280  hp 
to  92  per  cent  and  at  hp  it  is  90  per  cent,  while  at 

90  hp,  or  one-tenth  of  full  load,  it  is  still  80  per  cent. 

As  to  the  fan  engine  it  presents  no  technical  difficulties 
for  any  system.  It  presents  an  ideal  load,  always  the  same 
from  Monday  to  Saturday.  The  speed  of  the  fan  is  changed 
slightly  in  order  to  meet  the  requirements  due  to  change 
in  barometric  pressure  and  also  to  occasional  change  in 
operating  conditions.  Owing  to  these  facts  the  constant- 
current  series  motor  is  said  by  the  author  to  be  very  much 
superior  to  the  three-phase  alternating-current  motor.  The 
former  enables  the  speed  to  be  varied  without  the  slightest 
trouble  of  any  kind,  without  any  wasteful  resistors  or 
other  complications.  All  that  is  required  is  the  rocking 
of  the  brushes  through  a  small  arc  of  the  commutator.  It 
is  also  mentioned  that  lowering  nr  increasing  the  speed 
of  the  motor,  the  fan  or  any  other  machinery  involves  no 
decrease  of  efficiency,  within  very  wide  limits. 

In  driving  air  compressors  with  constant-current  series 
motors  no  difficulty  whatever  is  encountered  in  varying  the 
speed  of  the  motor  either  by  hand  or  automatically  in  ac¬ 
cordance  with  the  requirements  of  the  air  receiver.  In 
both  cases  the  speed  regulation  is  obtained  by  rocking  the 
brushes,  and  where  the  regulation  is  to  be  automatic  it 
can  be  accomplished  by  a  device  somewhat  similar  to  that 
which  regfulates  the  pressure  of  the  generator. 

Application  of  the  System  to  Individual  Mines  ani> 
TO  Groups  of  Mines 

In  considering  mine  service  as  a  whole  it  will,  perhaps, 
be  well  to  note  a  few  points.  Up  to  the  present  such  service 
has  been  worked  usually  at  100  amp  or  150  amp,  while  50 
amp  could  be  used  in  special  cases  and  200  amp  is  being 
considered  for  certain  other  cases.  There  are  not,  how¬ 
ever,  any  lamps  of  any  type,  to  the  author’s  knowledge, 
which  could  be  opierated  on  such  system.  Special  arrange¬ 
ments  will,  therefore,  have  to  be  used  for  lighting  of  the 
mines,  such  as  direct-current  generators  driven  by  con¬ 
stant-current  motors. 

It  should  also  be  mentioned  that  there  are  limits  as  to 
the  size  of  motors  that  can  be  worked  with  the  constant- 
current  system.  The  smallest  motor  at  present  being  rated 
at  5  hp. 


Where  the  constant-current  service  is  to  be  applied  to 
a  single  pair  at  mines  requiring  only  a  moderate  quantity 
of  power,  the  arrangement  is  very  simple.  The  power 
station  can  be  placed  at  any  convenient  position,  not  neces¬ 
sarily  as  close  to  the  mine  as  it  is  with  the  constant-voltage 
system,  as  the  cost  of  cable  between  the  power  station  and 
the  mine  will  not  be  so  heavy.  It  can  be  placed  where  it  i* 
convenient  to  bring  the  fuel  and  to  obtain  water  for  con¬ 
densing,  which  is  not  always  in  the  neighborhood  of  the 
pit  mouth.  The  motor-generator  for  the  lamps  and  small 
motors  on  the  surface  would  probably  be  placed  in  the 
power  house.  Below  ground,  the  cables  would  be  led  into 
the  different  districts,  just  as  they  are  now,  but  with  the 
difference  that  they  would  form  one  continuous  circuit,  in 
place  of  circuits  being  branched  as  on  the  three-phase 
system.  Each  motor  would  be  protected  by  an  automatic 
and  a  hand  short-circuiting  switch.  Each  section  and  the 
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whole  of  the  mine  would  be  protected  m  the  same  way,  so 
that  in  case  of  anything  happening  in  any  part  of  the  mine, 
that  section  would  be  automatically  short-circuited;  and  in 
case  of  anything  of  importance  happening  to  the  mine  as 
a  whole  the  automatic  short-circuiting  device  at  the  pit 
mouth  would  cut  off  the  whole  of  the  mine  circuit. 

For  a  group  of  mines  two  methods  are  available.  The 
whole  of  the  large  motors  in  all  the  mines  could  be  arranged 
in  one  circuit.  The  arrangement  would  be  very  similar  to 
that  for  a  single  pair  of  mines,  but  several  pairs  would  be 
included  in  the  system.  Motor-generators  would  be  pro¬ 
vided  for  the  lighting  and  small  motors  on  the  surface, 
and  for  the  lighting  and  coal-cutting  underground.  Each 
mine  would  be  protected  by  the  automatic  short-circuiting 
device  mentioned;  also  each  district  of  each  mine,  each 
motor,  the  surface  motors,  and  the  portions  of  work  on 
the  surface. 

In  the  other  method  a  motor-generator  would  be  fixed  at 
each  mine  for  supplying  the  power  required  for  the  mine 
itself,  also  a  motor-generator  for  the  lighting  and  small 
motors  on  the  surface,  the  larger  motors  on  the  surface 
being  either  included  in  the  main  circuit  or  supplied  from 
the  motor-generator  furnishing  energy  for  the  mine,  or 
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again  from  a  separate  motor-generator.  The  energy  sup¬ 
plied  to  the  mine  would  be  at  a  lower  pressure  than  that 
of  the  main  circuit,  but  the  other  arrangements  would  be 
the  same.  Two  cables  would  be  taken  down  the  shaft, 
and  would  be  carried  into  each  district,  the  cables  being 
in  series  in  the  same  way  as  described  for  a  single  mine. 
Each  district  again  would  be  protected  by  an  automatic 
short-circuiting  device,  and  the  constant-current  motor 


KIG.  5 — EFFICIENCY  CURVE  OF  DIRECT-CURRENT  SERIES  MOTOR 
DRIVING  WINDING  DRUM 

driving  the  constant-current  generator  supplying  the  mine 
would  be  protected  in  the  same  way. 

The  Automatic  Short-Circuiting  Device 

Phe  automatic  short-circuiting  device  is  equivalent  to 
the  ordinary  circuit-breaker.  It  consists  of  a  solenoid  en¬ 
ergized  by  a  current  in  parallel  with  the  section  of  the 
circuit  to  be  protected.  The  core  of  the  solenoid  forces  a 
contact  piece  into  connection  with  two  contacts  joined  to 
the  two  sides  of  that  section  of  the  circuit.  The  pull  of 
the  .solenoid  is  o|)i)osed  by  a  spring  that  can  be  adjusted. 
The  apparatus  is  set  to  operate  if  the  pressure  in  the 
motor  or  the  section  it  is  protecting  ri.ses  above  a  certain 
figure.  If  there  is  a  partial  disconnection  in  the  circuit 
the  automatic  device  closes  the  short-circuiting  contacts 
and  cuts  out  the  section.  It  opens  automatically  when  the 
trouble  is  off. 

The  Generating  Station 

The  generating  station,  as  is  well  known,  is  different  in 
many  respects  from  the  station  where  three-phase  alter¬ 
nating  current  is  produced.  The  principal  difference  is  the 
greater  simplicity.  No  paralleling  of  machines  is  required ; 
there  is  no  complicated  switchboard,  no  busbars,  no  ad¬ 
justable  rheostats  for  exciters,  no  boosters,  no  synchron¬ 
izing  appliance.s.  The  generators  are  connected  in  series 
and  each  generator,  as  arranged  by  Thury,  has  its  own 
switch  pillar,  which  carries  an  ammeter  and  a  voltmeter  and 
the  short-circuiting  switch.  Each  generator  also  carries 
an  apparatus  for  automatically  regulating  the  position  of 
the  brushes.  This  brush  rocker  is  moved  back  and  forth 
by  levers  operated  by  a  small  motor  similar  to  those  em¬ 
ployed  with  water  turbines  in  which  oil  pressure  is  used 
to  move  levers.  The  rocker,  which  is  shown  in  Fig.  6. 
is  said  to  operate  so  satisfactorily  that  no  attendance  is 

•  required. 

■  The  number  of  generating  units  to  be  employed  depends 
upon  the  size  of  the  station.  As  an  illustration  the  author 
takes  three  cases,  making  suggestions  for  generator  equip- 
'•  ment'  for-^ach  particular  case. 

'  Srtiall  plant  designed  to  supply  energy  to  a  single 

'"T»ittr*bT  pits,’ and  requiring  a  total  of  500  kw  to  meet  all 
rtqblr^mfentS.  ^  With  this  plant  it  is  supposed  that  there 
of  cable,  above  and  below  ground.’ 

•  •  fe*' 'A  plrfnt'- suitable  for  a  gtoup  of  mines,  requiring  a 


total  of  3000  kw  and  having  a  total  length  of  cable,  above 
and  below  ground,  of  12  miles. 

3.  A  plant  suitable  for  a  larger  group  of  mines,  spread 
over  a  larger  area,  requiring  a  total  of  10,000  kw  and  a 
total  length  of  cable,  above  and  below  ground,  of  40  miles. 

For  the  first  case  the  author  suggests  two  units,  each 
furnishing  250  kw’,  or  if  preferred,  three  units  each  of 
200  kw,  the  current  to  be  50  amp.  For  the  total  output  of 
500  kw  the  highest  pressure  would  be  10,000  volts.  Prob¬ 
ably  the  working  pressure  employed  would  be  about  6000 
volts. 

For  the  second  case  he  suggests  four  units,  each  of 
1000  kw,  each  consisting  of  two  machines  driven  by  one 
steam  turbine,  each  of  the  machines  furnishing  500  kw,  the 
current  being  100  amp.  The  highest  pressure  required 
for  the  full  outjiut  of  three  units  would  be  30,000  volts, 
and  the  usual  working  pressure  would  probably  be  in  the 
neighborhood  of  20,000  volts. 

For  the  third  case  he  suggests  three  units  each  of  4000 
kw,  each  unit  consisting  of  two  machines  driven  by  one 
steam  turbine,  each  machine  having  two  commutators  and 
furni.shing  2000  kw.  The  highest  pressure  for  the  full  out¬ 
put  of  the  three  units  would  be  60,000  volts,  the  current 
being  200  amp.  The  working  pressure  would  be  probably 
in  the  neighborhood  of  30,000  volts  to  40,000  volts. 

For  the  io,ooo-kw  station  it  might  be  better  to  divide 
the  load  into  six  units,  each  of  2000  kw,  but  any  arrange¬ 
ment  that  was  convenient  could  be  made. 

Insulation 

The  matter  of  insulation  with  the  high  pressure  employed 
is  of  great  importance.  The  generators  are  all  insulated 
by  being  placed  on  concrete  foundations,  below  and  around 
which  are  several  inches  of  asphalt.  The  concrete  is  sup¬ 
ported  on  porcelain  or  glass  insulators  resting  on  and  partly 
embedded  in  asphalt.  The  mechanical  connection  between 
prime  movers  and  generators  in  the  power  house  and  be¬ 
tween  motors  and  generators  is  by  flexible  insulating 
coupling. 

For  switching  stations  and  for  apparatus  outside  the 
generator  and  motor  houses  the  author  suggests  special 


fig.  6 — automatic  short-circuiting  device  AND  brush 

ROCKER 


insulation  of  all  parts  for  the  full  pressure  of  the  service 
and  efficient  earthing  of  the  containing  cases. 

Haulage  and  pumping  stations  Can  be  'worked  on  low- 
pressure,  constant-current  circuits  similar  to  that  sug¬ 
gested  for  coal-cutting  machities.  This  method  should 
provide  complete  Safety,  while  keeping  all  the  solid  advan¬ 
tages  of  the  constant-current '  system ’and'' not  sacrificing 
much  in  the  matter  of  efficiency.  f 
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Surges,  Standing  and  Traveling  Waves  on  Overhead 
Transmission  Lines 

By  Ai.fkeu  Still 

'I'he  title  of  this  article  is  perhaps  somewhat  misleading, 
ft  is  not  intended  to  condense  within  the  limits  of  a  few 
pages  an  account  or  analysis  of  the  somewhat  complicated 
phenomena,  still  unfamiliar  to  the  majority  of  practical 
engineers,  which  Dr.  C.  P.  Steinmetz  has  so  ably  treated  of 
in  his  work  on  transient  phenomena,  and  which  would  lead 
to  astonishing  revolutions  in  the  transmission  of  power  by 
alternating  currents  if  the  length  of  line,  or  the  frequency, 
or  both,  could  be  sufficiently  increased  to  make  use  of  some 
valuable  properties  peculiar  to  traveling  waves. 

The  phenomena  referred  to  depend  mainly  on  the  rela¬ 
tion  between  the  inductance  and  capacity  of  the  circuit,  and 
it  is  thought  that  a  brief  examination  of  the  relations  exist¬ 
ing  between  these  quantities  on  practical  overhead  trans¬ 
mission  lines  may  be  helpful  in  clearing  the  ground  for 
further  investigations;  but  for  a  thorough  study  of  the 
subject  the  reader  is  referred  to  such  authorities  as  Dr. 
Steinmetz,  Dr.  .\.  K.  Kennelly  and  others. 


THE  yU.VNTITY  L  X 

The  diagram  herewith  shows  the  arrangement  of  con- 
iluctors  of  an  overhead  transmission  which  may  be  either 
single-phase  or  three-phase.  If  the  latter,  it  must  be  under¬ 
stood  that  the  vertical  dotted  line  is  no  longer  the  neutral 

D 

plane  of  a  two-wire  system,  but  that  — =_  is  now  the  dis- 

V3 

tance  of  any  one  of  the  three  conductors  from  the  neutral 
line,  and  C  is  the  capacity  measured  between  one  conductor 
and  neutral. 

The  approximate  formula  for  the  voltage  drop  per  mile 
of  single  conductor  due  to  the  inductance  of  the  line  when 
the  current  is  i  amp,  is 

£l  =  0.004656  X  /  X  log  — .  ( I ) 


where  /  is  the  fretiuency  in  cycles  per  second. 

The  coefficient  of  self-induction,  in  henries,  is 

£i  D 

L),  =  .=  0.000742  log ^ — .  (2) 

2T.J  r 

The  approximate  formula  for  capacity  per  mile  of  con¬ 
ductor  is. 

0.03S8 


C'„.  = 


log 


D 


(3) 


trie  waves  is  practically  the  same  as  the  velocity  of  light.) 


That  the  quantity  — has  the  dimension  of  a  con- 

stant  velocity  is  seen  by  reference  to  the  fundamental  dimen¬ 
sions  of  L  and  C.  In  a  medium  such  as  air,  of  which  both 
the  permeability  and  inductive  capacity  are  unity,  the 
product  L  X  is  of  the  dimension 

.  ..  { time)’ 
length  X 

^  length 


and  the  dimension  of  the  (luantitv  — —  is  therefore 

'  •  VL( 

- which  is  a  constant  velocity. 

time 

The  formulas  (2)  and  (3)  are  approximate  only.  The 
former  does  not  take  into  account  the  flux  of  induction 
within  the  conductor  itself,  so  that  for  a  closer  approxima¬ 
tion  for  tran.smission-line  calculations  it  will  be  better  to  use 


VLC 


(5) 


as  expressing  the  constant  relation  between  capacity  and 
inductance. 


Relation  hetween  Charging  Current  and  Inductive 
Drop 


The  constant  relation  between  inductance  and  capacity 
on  a  practical  transmission  line  suggests  the  possibility  of 
simplifications  in  certain  transmission-line  calculations.  Mr. 
R.  S.  Brown,  in  the  A.  I.  E.  ly  Proceedings,  November, 
1911,  evolved  a  method  of  determining  the  electrical  charac¬ 
teristics  of  a  long  line,  based  on  the  fundamental  relation  as 
given  in  formula  (5).  He  points  out  that  this  relation  will 
not  be  correct  in  the  case  of  lead-sheathed  cables  or  where 
the  capacities  between  overhead  conductors  of  a  trans¬ 
mission  line  are  appreciably  influenced  by  the  nearness  of 
the  earth  or  other  conductors. 

Since  there  is  a  definite  and  constant  relation  between  the 
inductance  and  capacity  of  overhead  conductors,  there  must 
obviously  be  a  definite  relation  between  charging  c'urrent 
and  induced  volts,  whatever  may  be  the  diameter  or  disposi¬ 
tion  of  the  wires.  It  will  be  interesting  to  determine  this 
relation. 

By  inserting  for  Lji  in  formula  (4)  its  equivalent  value 
Hr  2  It  /  . 

— -  the  relation  Cm  =  -  is  obtained  ;  which,  when 

27c/  34.700  £l 

corrected  for  the  closer  approximation  to  the  actual  speed 
of  propagation  of  electric  waves,  as  previously  referred  to, 
becomes 


where  Cm  is  the  capacity  in  microfarads  between  one  wire 
and  neutral.  Obviously,  the  product  of  (2)  and  (3)  is 
constant  irrespective  of  the  diameter  and  spacing  of  the 
wires,  and 

Cm  X  La  =  -  (4) 

34.700 

This  relation  becomes  more  interesting  when  the  capacity 
and  inductance  are  expressed  in  the  same  units. 

I  henry  =  10*  electromagnetic  units,  and 
I  microfarad  =  lo*'®  electromagnetic  units;  thus. 

LT'  =  quantity  (2)  X  >o*  X  quantity  (3)  X  10*'*. 
and  the  reciprocal,  or 


LC 


3-47XIO" 


The  square  root  of  this  quantity  is 

■  •  ‘  - —  =  186,000, 

\/L  XL 

which  is  the  velocity  of  light' in  miles  per  second. 

Thus  the  reciprocal  of  the  quantity  VLC,  on  an  overhead 
transmission*  line,  is  constant  and  approximately  equ&l  to 
the  velocity  'of  light.  (The  Velocity  of  propagation  off  elec- 


Cm= - L-  (6) 

53co£l 

This  is  the  relation  between  capacity  to  neutral,  in  micro¬ 
farads.  and  the  induced  volts  per  ampere  for  a  single  con¬ 
ductor  of  any  overhead  transmission. 

On  the  assumption  that  the  pressure  alternates  according 
to  the  simple  harmonic  law  (sine  wave),  the  charging  cur¬ 
rent  per  mile  of  single  conductor  due  to  electrostatic  capac¬ 
ity  is 


le  =  21Z  f  Cm  EX 

where  £  is  the  transmission  voltage  measured  between  con¬ 
ductor  and  neutral.  By  inserting  for  Cm  its  equivalent  value 
by  formula  (6), 

EXP 

CiXMaXio"' 

Thus,  knowing  the  volts  induced  per  mile  of  single  con¬ 
ductor  per  ampere  of  current,  the  charging  current  per  mile 
of  single  conductor  can  readily  be  calculated.  This  formula 
will,  on  account  of  the  sine-wave  assumption',  give  a  result 
generally  too  small.  The  charging,  currept,  as  measured  on 
a  practical  transmission  line,  would  probably  be  about  25 
per  cent  greater.  -  ‘  udJ  v  •.  .  .>f  i-*) 


ELECTRICAL  WORLD 


VoL.  6i,  No.  15 


[ 


I 


I 

I 


I 


Tflo 


Relation  L/C  :  Surges 

Given  an  electric  circuit  in  which  there  is  alternating  or 
oscillating  electric  energy  which  is  not  dissipated  in  the 
form  of  heat  through  the  ohmic  resistance  of  the  conduct¬ 
ing  circuit,  it  is  obvious  that  at  the  instant  when  the  current 
wave  is  at  zero  value  the  whole  of  the  energy  must  be  in  the 
electrostatic  field,  and  at  the  instant  when  the  pressure  wave 
is  at  zero  value  the  whole  of  the  energy  is  in  the  electro¬ 
magnetic  field. 

It  can  readily  be  shown  that  the  electromagnetic  energy 
L/* 

stored  in  a  given  circuit  is  -  watt-seconds,  where  L  is 

2 

the  inductance  in  henries  and  /  the  maximum  value  of  the 
current  wave.  Also,  the  electrostatic  energy  stored  in  the 

C£* 

dielectric  (the  air  surrounding  the  conductors)  is—-  watt- 

seconds,  where  C  is  the  capacity  in  farards  and  E  the 
maximum  value  of  the  emf  wave. 

Now,  since  these  quantities  must  obviously  be  equal  s« 
long  as  the  interchange  of  energy  from  one  form  to  the 
other  continues, 

L/*  =  ££* 


The  quantity 


\  c 


\  c 


is  therefore  seen  to  be  of  the  nature 


of  a  resistance.  This  can  be  checked  by  referring  to  the 
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fundamental  dimensions  of  an  inductance  (or  coefficiem  i»i 
self-induction)  and  of  an  electrostatic  capacity. 

.  L  .  ,  ,  (time)’  (length)’ 

The  rat,o  .s  length  -  or  <he 

length 

square  root  of  which  is  — : - ,  being  a  velocity  and  having 

^  time 

the  properties  of  a  resistance  or  reactance  which  may  be 

expressed  in  ohms.  This  quantity  yjT  Steinmeiz 

has  called  the  “natural  impedance”  of  the  circuit.  • 

In  the  case  of  an  overhead  transmission  line,  the  ratio 

can  be  obtained  from  formulas  (2)  and  (3).  Thus 

henries  ,  D  0.0388  X  to* 

- - -  =  0.000742  log - ; - ,  -  — 

farads  r  log  U 


=  0.0191 


and 


(.eg  4)’: 


X  lo* 


L  £> 

=  138  log  — ohms. 

C  r 


(8) 


In  practical  overhead  work,  the  limiting  values  for  the 
.  D  . 

ratio  —■  will  probably  be  800  and  50,  which,  when  inserted 
in  formula  (8),  show  that  the  “natural  impedance”  of  an 


overhead  transmission  line  must  lie  between  400  and  230 
ohms,  or,  to  be  well  on  the  safe  side,  between  (say)  500 
and  200  ohms. 

A  knowledge  of  this  quantity  renders  it  possible  to  deter¬ 
mine  the  maximum  value  of  any  surge  pressures  that  can 
possibly  occur  on  the  line  due  to  the  sudden  interruption  of 
the  current.  Thus,  if  the  “natural  impedance”  is  300  ohms, 
and  the  instantaneous  value  of  the  current  at  the  crest  of 
the  wave  is  200,  the  surge  pressure,  however  suddenly  the 
current  is  interrupted,  cannot  possibly  exceed  200  X  300 
=  60,000  volts ;  because  this  is  the  maximum  value  of  the 
pressure  wave  necessary  to  store  in  the  electric  field  the 
whole  of  the  energy  stored  in  the  magnetic  field  at  the 
moment  when  the  current  was  interrupted.  It  is  safe  to  say 
that  on  a  practical  transmission  line  the  surge  pressure  is 
never  likely  to  exceed  200  times  the  current  in  amperes,  but 
with  heavy  currents  this  may  well  be  sufficient  to  break 
down  insulation  and  cause  considerable  damage  to  the  power 
plant.  It  must  not  be  overlooked  that  it  is  often  more  diffi¬ 
cult  to  handle  heavy  currents  at  comparatively  low  pressures 
than  small  currents  at  the  very  highest  pressures  yet  at¬ 
tempted.  When  the  current  is  large  the  opening  of  a  switch 
or  fuse  on  full  load,  or  an  accident  causing  a  break  in  the 
circuit,  with  or  without  the  formation  of  an  arc  across  the 
gap,  may  lead  to  insulation  troubles  on  many  widely  sepa¬ 
rated  parts  of  the  system ;  but  on  a  high-pressure  system, 
even  if  the  current  were  as  large,  the  insulation  is  frequently 
so  good  that  it  will  withstand  without  injury  the  stress  im¬ 
posed  by  the  highest  possible  value  of  the  surge  pressure. 

Of  course,  these  considerations  do  not  take  into  account 
the  effects  of  lightning,  either  by  direct  stroke  or  by  in¬ 
duction,  because  in  such  cases  a  pressure  from  an  outside 
source  is  impressed  upon  the  circuit,  and  the  potential  of 
these  atmospheric  charges  may  be  tens  of  times  greater  than 
any  surge  voltage  due  to  a  redistribution  of  the  energy 
stored  in  the  circuit  itself. 

Whether  or  not  oscillations  will  be  set  up  in  the  circuit, 
due  to  the  interchange  of  stored  energy  between  the  electro¬ 
magnetic  and  the  electrostatic  fields,  will  depend  upon  the 
resistance  of  the  circuit  in  which  the  energy  can  be  dissi¬ 
pated.  This  circuit  need  not  be  entirely  metallic;  it  may 
include  an  air  path  through  which  the  current  can  expend 
energy  in  the  form  of  an  arc  in  addition  to  what  is  spent 
in  heating  the  conductors.  If  a  long  transmission  line  of 
negligible  resistance  be  closed  through  a  resistance  equal  to 
the  “natural  impedance”  of  the  circuit,  the  discharge  will 
take  place  without  oscillations.  Thus,  if 


there  will  be  no  oscillations  set  up  on  closing  the  circuit; 
the  suddenly  impressed  voltage  will  cause  not  a  surge  of 
energy,  but  a  traveling  wave  of  decreasing  amplitude  carry¬ 
ing  energy  along  the  line  without  oscillations.  But  if 


energy  will  oscillate  between  the  magnetic  and  electro¬ 
static  fields  with  decreasing  amplitude  of  pressure  and  cur¬ 
rent  waves,  until  the  energy  is  dissipated  in  the  resistance 
of  the  circuit.  The  conditions  leading  to  an  oscillatory  dis¬ 


charge  of  a  condenser  is  R  <  2 


but  this  assumes 


massed  capacity,  inductance  and  resistance.  ITie  case  of  a 
transmission  line  with  distributed  capacity  and  inductance 
is  somewhat  different.  In  an  imaginary  circuit  having 
appreciable  capacity  and  inductance  but  no  resistance  what 
is  known  as  a  standing  wave  would  be  produced;  that  is  to 
say,  there  would  be  a  stationary  oscillation  of  energy  surg¬ 
ing  between  the  magnetic  and  dielectric  fields,  but  no  propa¬ 
gation  of  energy  along  the  line,  and  this  action  would  con¬ 
tinue  indefinitely  with  undiminished  amplitude  of  current 
and  pressure  waves,  provided  the  further  assumption  is 
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made  that  no  loss  could  occur  over  insulators  or  through 
“dielectric  hysteresis.” 

A  mechanical  analogy  to  this  state  of  things  is  the  action 
of  a  pendulum  hung  from  a  frictionless  pivot  and  swinging 
in  a  frictionless  medium,  periodically  converting  its  store 
of  kinetic  energy  into  potential  energy,  and  vice  versa. 

In  a  practical  circuit  there  can  be  both  traveling  waves 
and  stationary  oscillations  of  energy,  the  frequency  of 
which  is  entirely  independent  of  the  working  frequency  of 
the  system. 

Natural  Frequency  of  Circuit 


If  C  is  the  capacity  of  a  condenser  in  farads,  and  E  the 
maximum  value  of  the  potential  difference  in  volts,  the  total 
charge  in  coulombs  at  the  end  of  each  half  period  will  be 
C'X,E.  But, 

quantity  =  current  X  time, 
hence  the  maximum  charge  in  coulombs  is : 

'•X77 

where  /a  is  the  average  value  of  the  current  between  zero 

and  its  maximum  and  is  the  time  in  seconds  taken  by  the 
4/ 

current  to  change  from  its  maximum  to  its  zero  value.  It 
follows  that 

4/ 

If  /  is  the  maximum  value  of  the  current  wave,  this  will 
on  the  sine-wave  assumption,  be  ^  times  the  mean  value, 
thus. 


2'K  f 


=CE 


2‘KfC  I 

but.  as  previously  shown,  when  energy  is  oscillating  between 

.  E  . 

the  magnetic  and  electric  fields,  the  ratio  -j-  is  equal  to  th*' 


‘natural  impedance,”  or  to 


_! _ IIl 

%fC  \c 


therefore. 


and 


VC 


VLX^itC  2  7r\/LC 
This  is  the  rate,  in  periods  per  second,  at  which  energy  will 
oscillate  in  a  circuit  of  negligible  resistance.  It  is  some¬ 
times  called  the  “natural  frequency”  of  the  circuit. 

In  transmission  lines,  if  L  and  C  are  in  absolute  units 
per  mile  length  of  line. 

^  ~  2x/ viz 

where  I  is  the  length  in  miles.  But  the  quantity  is  in 


VLC 


this  case  approximately  equal  to  the  velocity  of  light,  as 
previously  shown;  and  the  natural  frequency  of  an  over¬ 
head  transmission  line  is,  therefore,  approximately, 

_  183,000  _  29,200 

'  2  If  I  length  in  miles' 

The  length  of  the  complete  circuit  must  be  taken  at  twice 
the  distance  of  transmission.  The  length  of  the  traveling 
waves  will  be, 

velocity  of  propagation  of  electric  waves 

-  .  .  =  2ifl  miles, 

periodicity 

Thus  it  is. seen  to  be  an  easy  matter  to  calculate  the  fre¬ 
quency  and  wave-lengths  of  oscillations  set  up  on  overhead 
transmission  lines  through  suddenly  applied  charges  of 
electric  energy,  or  such  impulses  are  liable  to  be  set  up 


7«i 

through  sudden  changes  of  emf  or  current.  The  problem  is, 
however,  greatly  complicated  when  the  effect  of  trans¬ 
formers  and  other  apparatus  connected  to  the  line  has  to  be 
taken  into  account. 

The  length  of  a  circuit  of  overhead  conductors  along 
which  an  electric  impulse  will  travel  and  return  to  the  start¬ 
ing  point  in  the  time  of  one  half-period  is  obviously. 

183.000 

2/ 

and  the  distance  of  a  straight  transmission  will  be 

183.000 

~U~' 

This  is  the  quarter  wave-length  transmission,  the  charac¬ 
teristics  of  which  are  quite  different  from  those  of  the 
ordinary  line. 

Without  artificial  loading  of  the  line  to  alter  the  ratio 
of  L  to  C,  which  is  not  an  easy  matter,  the  distance  of 
transmission  equal  to  one-quarter  of  a  wave-length  is  very 
great  at  ordinary  frequencies.  Thus,  with  a  periodicity  of 
60,  the  distance  would  be  760  miles,  and  on  a  transmission 
of  half  this  distance,  or  380  miles  (which  might  be  com¬ 
mercially  practicable),  the  frequency  would  have  to  be 
raised  to  120. 

The  peculiar  properties  of  such  a  line  may  be  said  to  be 
largely  due  to  the  fact  that  the  “half-wave  action”  provides 
the  charging  current  for  the  line,  so  that  the  generators 
have  only  to  supply  the  load  and  the  losses.  The  inductive 
pressure  drop  and  the  capacity  current  are,  in  fact,  wiped 
out  by  the  peculiar  overlapping  of  the  traveling  waves  of 
energy.  The  power-factor  of  such  a  line  would  therefore 
be  very  nearly  100  per  cent  on  all  loads,  and  the  regulation, 
even  if  the  load  were  inductive,  would  be  surprisingly  good 


The  Uses  of  Alundum 

Alundum,  which  is  a  derivative  of  aluminum  and  is  com¬ 
monly  known  as  an  abrasive  similar  to  carborundum  or 
corundum,  has  found  in  the  last  few  years  additional  and 
important  applications  in  physical  and  chemical  laboratories. 
A  very  interesting  lecture  was  recently  given  on  the  subject 
at  the  Massachusetts  Institute  of  Technology  by  Mr.  K.  E. 
Herrick,  of  the  Norton  Manufacturing  Company,  Wor¬ 
cester,  Mass.  Mr.  Norton  took  as  his  particular  subject 
the  laboratory  applications  of  alundum. 

This  material  is  an  artificial  oxide  of  aluminum.  The 
latter  is  produced  from  a  mineral,  bauxite,  which  is  a 
hydrated  oxide  of  aluminum  found  in  the  southern  portions 
of  this  country  and  also  in  Europe.  Domestic  bauxite  is 
shipped  to  Niagara  Falls,  N.  Y.,  where  it  is  first  calcined 
and  then  melted  in  electric  furnaces.  The  impurities,  con¬ 
sisting  mostly  of  metallic  oxides,  and  the  pure  alumina — 
A1,0, — are  removed  in  immense  ingots  weighing  about 
5  tons  each.  These  are  broken  up  and  shipped  directly  to 
Worcester.  There  they  are  ground,  mixed  with  a  binder 
and  burned  in  a  kiln.  The  final  product  is  alundum,  which 
gives  great  promise  of  revolutionizing  certain  processes  in 
the  chemical  laboratory. 

One  of  the  important  properties  of  alundum  is  its  high 
refractive  power,  and  in  this  respect  it  is  far  superior  to 
ordinary  porcelain.  It  has  also  a  low  coefficient  of  expan¬ 
sion  and  will  endure  very  rapid  heating  and  cooling.  It 
furthermore  possesses  very  fair  thermal  conductivity. 
Chemically  it  is  a  very  inert  substance,  and  although  it 
cannot  be  employed  as  a  complete  substitute  for  platinum, 
in  crucibles,  it  is  an  excellent  supplement  to  the  latter 
material.  Alundum  has  also  been  employed  as  an  inactive 
lining  for  electric  furnaces.  What  seems  to  be  the  most 
important  use  for  this  material  is  its  application  to  filters, 
which  is  a  consequence  of  its  porosity.  Alundum  filters 
have  been  on  the  market  only  a  few  months,  but  are  said  t® 
be  superior  to  the  time-honored  asbestos  filters. 
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“Any  10-Ton  Ice  Plant  Will  Make  Money” 

■'Any  eleclric-light  plant  that  will  install  an  auxiliary 
i-quipment  of  ice-makinfj  machincTy  can  make  money,"  de¬ 
clares  a  Missouri  manaj^er.  “jjrovided  that  an  output  as 
large  as  lo  tons  daily  can  he  sold.  I'he  ice  business  is  far 
more  satisfactory  than  electric  lighting.  Had  accounts,  for 
instance,  it  avoids  altogether." 

He  has  a  30-ton  plant  and  finds  that  it  consumes  about  a 
ton  of  slack  coal  for  each  3.5  tons  of  ice  manufactured. 
Labor  to  operate  the  |)lant  costs  about  $25  ])er  day.  includ¬ 
ing  office  salaries,  and  supplies  are  entered  at  $3  i)er  day. 
To  produce  a  tt)n  of  ice  costs  $1.15,  according  to  his  esti¬ 
mate,  although  to  deliver  it  to  retail  customers  costs  nearly 
an  e(|ual  amount.  Wholesale  the  product  sells  for  from 
$3.25  to  $4  per  ton,  and  at  retail  for  from  40  cents  to  60 
cents  per  ux)  lb.  Although  the  population  of  the  com¬ 
munity  is  oidy  5000,  this  plant  last  .season  manufactured 
and  disposed  of  8000  tons  of  ice,  and  the  management  e.x- 
pres.ses  itself  as  very  well  pleased  with  its  by-product 
business. 

Central-Station  Service  in  Spotless  Town 

To  advertise  central-station  .ser\ice  in  the  (iateway  City, 
Mr.  A.  T.  Macdonald,  sales  manager  of  the  Louisville 
Lighting  Comitany.  is  preparing  to  distribute  many  thou¬ 
sand  small  cakes  of  high-grade  transparent  toilet  soap, 
rhese  bear  the  a<lvertisemeiu  of  the  company,  suitably 
phrasetl.  pointing  to  the  fact  that  the  high  road  to  cleanli¬ 
ness  at  home  or  in  business  is  illumined  by  electricity,  and 
that  along  this  highway  dwell  ccmsumers  of  electric  light, 
heat  and  power.  The  legend  will  remain  ])lain  and  legible 
as  long  as  a  fragment  of  the  cleanser  lasts  for  use.  Several 
ways  of  di.stributing  the  novelty  are  being  arranged,  among 
them  being  a  plan  for  supplying  many  of  the  public  lava¬ 
tories  in  the  city's  hotels,  office  buildings  and  other  public 
structures.  While  such  use  of  soap  for  general  advertising 
is  not  new,  its  application  to  central-station  purposes  is 
decidedly  so. 


Division  of  Ice-Making  Equipment 

In  laying  out  ice-making  equipment  a  Kansas  operator 
who  has  run  a  20-ton  plant  for  several  years  suggests  that 
the  com|)ressor  capacity  may  be  best  divided  between  one 
large  steam-driven  unit  and  one  smaller  motor-driven  set, 
the  combined  rating  of  the  two  outfits  to  be  slightly  in  ex¬ 
cess  of  the  capacity  ordinarily  required.  This  arrange¬ 
ment  will  obviate  the  necessity  of  running  the  large  unit 
during  dull  seasons,  and  in  case  of  break-dowm  or  inter¬ 
ruption  to  the  large  set's  operation,  it  affords  an  oppor¬ 
tunity  for  "holding"  the  low  temperature  with  the  motor- 
driven  outfit.  In  places  of  4000  population  or  less  this 
operator  recommends  that  careful  study  be  made  of  the 
opportunity  for  selling  the  output,  although  in  his  own 
community  he  experiences  no  trouble  in  disposing  of  3000 
tons  of  ice  during  the  six-month  season. 

The  investment  in  this  20-ton  ])lant  is  as  follows; 


IMaiit  addition  to  liiiilding .  $10,000 

Steam  conijiressor  outfit,  tank,  etc .  17,000 

Wajfons  and  te^ins .  2,000 


Total  investment .  $29,000 


Operating  e.xpenses  for  the  year  are  divided  as  follows, 
omitting,  of  course,  various  fixed  overhead  items,  such  as 
interest,  taxes,  depreciation,  etc.: 


Kucl  .  $2,500 

l.ahor,  including  office  hel|i .  1,200 

Water  .  .100 

Sii))|>Hes  .  500 

Delivery  .  1,300 


Total  .  $5,800 


While  the  cost  of  manufacture  is  about  $1.50  per  ton, 
the  company  receives  an  average  wholesale  price  of  $3.65 
per  ton,  and  at  retail  35  cents  per  100  lb.  Its  yearly  income 
from  its  ice  department  is  $12,860,  against  which  must  be 
charged  $9,400  for  expenses,  including  interest  and  de¬ 
preciation.  The  remaining  net  return  of  $3,460  therefore 
affords  a  desirable  income  from  the  $29,000  invested. 


The  Electric  Vehicle  in  Delivery  Service 

A  large  dry-goods  and  department  store  at  Indianapolis 
recently  purchased  six  light  electric  delivery  wagons  and 
one  i-ton  truck,  wdiich  it  placetl  in  service  just  before  the 
holidays  with  operators  taken  off  its  former  horse-drawn 
delivery  wagons.  The  seven  battery-driven  vehicles  re¬ 
placed  twelve  one-horse  wagons  and  two  double  teams,  and 
the  drivers  took  up  their  new  tiuties  about  Dec.  1. 

Following  is  a  tabulation  of  the  cost  of  operation  of  the 
new  electric  service: 

Operating  expense,  charging,  washing,  garaging  and  replace¬ 


ment  of  parts .  .  $2  .00 

Fixed  charges,  including  depreciation  and  interest .  1.30 

Driver’s  wages  .  2.50 

Total  daily  cost  per  vehicle .  $5.80 


These  Indianapolis  delivery  wagons  have  made  as  many 
as  67  miles  in  a  single  day  during  the  severe  winter  weather, 
although  the  average  mileage  has  been  about  33.  The  maxi¬ 
mum  number  of  packages  delivered  per  day  per  vehicle  was 
462,  and  the  average  number  241. 


Relations  with  the  Public 

-At  the  recent  convention  of  the  Minnesota  Electrical  As¬ 
sociation.  Mr,  Ludwig  Kemper,  of  Albert  Lea,  read  a  short 
paper  on  “The  Central-Station  Manager."  This  individual, 
.said  the  speaker,  should  be  a  man  possessing  an  unlimited 
amount  of  tact.  He  should  recognize  his  company’s  limi¬ 
tations  as  well  as  its  privileges.  He  should  be  able  to  in¬ 
spire  in  his  employees  also  the  spirit  of  tactfulness  in  deal¬ 
ing  with  the  public.  Care  should  he  taken  in  the  use  of 
the  telephone  so  that  those  doing  business  with  the  company 
shall  receive  a  pleasant  impression.  The  manager  should 
fo.ster  the  civic  spirit  of  his  community  and  should  not  bur¬ 
den  himself  with  details  to  such  an  extent  that  he  is  not 
able  to  see  the  big  things.  Courteous  attention  to  com¬ 
plaints  is  essential,  of  course. 

Mr.  Leonard  Peterson,  of  Thief  River  Falls,  indorsed 
what  Mr.  Kemper  had  said,  as  did  Mr.  R.  B.  Wallace,  of 
St.  Paul.  Mr.  A.  H.  Dickerson,  of  Windom,  said  that  the 
main  thing  is  to  gain  the  confidence  of  customers.!  The 
management  should  not  try  to  cover  up  mistakes,  as  in 
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meter  reading,  for  instance.  Mr.  H.  J.  Gille,  of  St.  Paul, 
lieclared  that  electric  service  nowadays  implies  a  study  of 
the  customers’  requirements.  If,  for  instance,  a  merchant 
can  increase  his  business  30  per  cent  by  doubling  the 
amount  paid  for  store  lighting  the  company  will  be  of 
benefit  to  him  by  pointing  this  out.  I'he  amount  of  the 
bill  is  not  so  important  as  the  character  of  the  service 
rendered. 

.\Ir.  Eugene  Holcoml),  of  St.  Paul,  emphasized  the  point 
that  repairmen  should  be  gentlemanly  and  considerate.  Mr. 
Thomas  Pitts,  of  Hutchinson,  mentioned  the  "use  of  a  postal- 
card  check  on  repairmen,  .\fter  a  job  has  been  completed 
the  customer  receives  a  card  asking  if  the  workman  has 
handled  the  task  to  the  entire  satisfaction  of  the  consumer. 
Mr.  E.  T.  Street,  of  St.  Paul,  hinted  that  the  heads  and 
c.tficers  of  companies  should  set  an  example  to  their  em¬ 
ployees  in  the  matter  of  courtesy.  Mr.  R.  E.  Brown,  of 
-Mankato,  declared  that  the  manager  should  take  part  in  all 
local  movements  for  advancement  such  as  those  in  relation 
to  good  roads,  automobile  clubs,  etc. 

Mr.  E.  A.  Aspnes,  of  Montevideo,  mentioned  his  practice 
of  giving  a  talk  once  a  year  to  the  pupils  of  the  local  high 
A'hool  on  the  uses  of  electric  appliances.  Mr.  .Aspnes 
makes  it  a  point  to  attend  to  every  complaint,  no  matter 
how  trivial. 


Club  House  of  New  York  Edison  Employees 

The  new  club  house  of  the  Association  of  Employees  of 
the  New  York  Edison  Company  is  located  at  113  East 
Twelfth  Street.  New  York  City.  'I'he  building  was  opened 
with  fitting  ceremony  early  last  month  and  officially  pre- 


Flc;.  I — NEW  YORK  EIH.SON  EMPLOYEES’  CLUBHOUSE 


sented  by  the  comi>any  to  the  association  of  its  employees. 
The  club  building,  a  five-story  structure,  is  the  property  of 
the  company,  which  will  bear  all  of  the  running  expenses. 
The  entire  equipment  and  furniture  were  also  supplied  by 
the  company. 

On  the  ground  floor,  besides  a  reception  room,  are  the 
bowling  alleys  and'^shuffleboard.  On  the  second  floor  is  a 


large  hall  suitable  for  dances  or  entertainments,  while  lead¬ 
ing  off  of  this  is  the  music  room.  'I'he  furniture  in  these 
apartments  is  of  leather  and  mahogany.  The  floors  through¬ 
out  the  house  are  of  hard  maple  highly  polished.  'Fhe 
third  and  fourth  floors  are  given  over  to  i>ool  and  billiard 
rooms,  equippetl  with  every  nunlern  accessory ;  on  the 
fifth  floor  is  the  library,  furnished  in  bird’s-eye  maple.  This 


FIG.  2 — RECEPTION  ROO.M 


room  contains  more  than  1000  volumes.  On  one  of  the 
tables  is  the  first  electric  fan  modeled  by  'I'homas  A.  Edison, 
w’hile  a  life-sized  jxirtrait  of  Mr.  Edison  atlorns  the  wall. 
-Adjoining  the  library  are  several  little  nooks  suitable  for 
(juiet  reading. 

Mr.  William  T.  Dempsey  is  the  present  president  of  the 
.Association  of  Edison  Employees,  which  numbers  nearly 
30CO  members. 


“  Very  Satisfactory  Addition  to  Plant  ” 

Commenting  on  the  advantages  of  combination  ice-elec¬ 
tric  operation,  a  Central  Nebraska  operator  remarks  that 
his  own  12.5-ton  ice  equipment  has  proved  to  be  a  very  sat¬ 
isfactory  addition  to  his  plant.  .  With  an  investment  of 
about  $13,200,  this  station  jiroduced,  for  the  local  popula¬ 
tion  of  3200,  1230  tons  of  ice  in  iqii  and  775  tons  in  1912. 
'Fhe  ammonia  compres.sor  is  motor-driven,  and  distilled 
water  obtained  from  the  electric  generating  department  is 
used  as  ice-making  material. 

'Fo  freeze  a  ton  of  ice  at  this  plant  5S.5  kw-hr.  is  re¬ 
quired,  for  which  the  ice  department  is  charged  at  the  rate 
of  3.5  cents  per  kw-hr.  Under  these  conditions  the  actual 
cost  of  producing  a  ton  of  ice  at  the  .station  platform  is 
about  $2.50.  'Fo  deliver  to  local  consumers  costs  on  an 
average  $1.20  additional  per  ton.  'Fhe  retail  rate  received, 
however,  is  25  to  50  cents  per  100  lb,  or  $5  to  $10  per  ton. 
F'or  such  ice  as  can  be  sold  locally  at  wholesale  the  price  is 
$3  to  $4  per  ton. 

Eollowing  is  the  company’s  own  statement  of  its  earn¬ 


ings: 

Yearly  ^ross  income  from  ice  l)u>iness. .  $7,825 

Expense — (lei>reciation.  interest,  etc .  6,262 


Total  .  $1,563 


.At  this  rate  a  fair  return  is  indicated  on  the  $13,200  in¬ 
vested.  The  company  now  makes  use  of  a  30-ton  cold- 
storage  house,  bu’t  declares  that  this  is  inadequate  for  its 
best  purposes  and' recommends  the  provision  of  ample  stor- 
'age  capacity  for  holding  ice  over  to  meet  peak  demands. 
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FIG.  2 — DISTRIBUTION  OF  ILLUMINATION 


EXPLOSION-PROOF  PLUG 


Measurements  have  been  taken  on  a  working  plane  30  in. 
from  the  floor,  approximately  the  height  of  the  counter, 
which  is  8  ft.  9  in.  below  the  bottoms  of  the  acorn  globes. 
The  actual  intensities  obtained  along  the  center  line  of  the 
room  are  shown  in  Fig.  2,  the  average  illumination  at  the 
counter  level  being  3.82  ft.-candles.  From  these  figures 


man  concern  which  owns  a  number  of  garages  has  made  a 
series  of  experiments  in  order  to  obtain  a  reliable  explo¬ 
sion-proof  plug.  The  one  shown  herewith  was  designed  by 
one  of  its  engineers  and  has  been  submitted  to  exhaustive 
tests  at  the  Royal  Testing  Laboratories  at  Gross-Lichter- 
felde.  Germany,  and  is  said  to  have  proved  very  satisfactory. 


FIG.  I - PORTION  OF  RETAIL  SALESKIMIM 


FIG.  3 — FIXTURE  AND  GLASSWARE  SALES  PARLOR 


of  such  premises  are  not  numerous,  although  they  are 
definite.  Primarily,  there  should  be  as  high  an  intensity  of 
illumination  on  the  shelves  as  on  the  floor  or  working  plane. 
The  light  sources  should  be  either  out  of  the  line  of  vision 
of  customers  or  else  altogether  free  of  glare,  for  the  elec¬ 
trical  store,  above  all  others,  should  provide  an  example  of 
good  lighting.  The  appearance  of  the  installation  should 
also  be  pleasing. 

Fig.  I  shows  the  main  supply  salesroom  of  the  Common¬ 
wealth  Electric  &  Supply  Company,  Pittsburgh,  Pa.,  which 
measures  65  ft.  long,  20  ft.  wide  and  15  ft.  10  in.  high. 
.■\long  one  side  is  a  row  of  shelves  extending  out  2  ft.  into 
the  room  and  rising  from  the  floor  to  the  ceiling.  The 
permanent  lighting  units  of  this  salesroom  comprise  three 
500-watt  and  two  250-watt  tungsten  units,  inclosed  in  Alba 
acorn  globes  and  suspended  at  a  height  of  1 1  ft.  3  in.  above 
the  floor.  Some  diffuse  reflection  is  obtained  from  wall.^ 
and  ceiling.  The  ceiling  is  finished  in  light-green  color, 
while  the  walls  are  tinted  to  a  darker  olive. 


too  bright  to  interfere  with  exhibits  of  luminous  radiators, 
lamps,  etc.  Each  window  in  the  present  installation  is 
lighted  by  seven  40-watt  lamps  in  Macbeth-Evans  diamond- 
prism  glass  reflectors.  Two  units  are  installed  at  the  from 
and  five  at  the  sides  of  the  exhibition  spaces.  For  special 
display  purposes  60-watt  tungsten  lamps  may  be  used. 

Throughout  the  offices  a  general  illumination  of  3  ft.- 
candles  is  obtained  from  semi-indirect  lighting  bowls. 


Illumination  and  Wiring 

Lighting  of  an  Electrical  Salesroom 

The  barefooted  condition  of  shoemakers’  children  hai 
become  proverbial;  too  often,  also,  does  a  similar  state 
prevail  in  the  illumination  arrangements  of  the  average 
electrical  supply  store.  The  special  lighting  requirements 


the  intensity  on  the  shelves  is  computed  as  having  an  aver¬ 
age  value  of  3.6  ft.-candles.  This,  it  will  seem,  agrees 
quite  closely  with  the  former  recommendation  that  the  in¬ 
tensity  should  be  as  high  on  the  shelves  as  on  the  so-called 
working  plane  of  the  store. 

For  electrical  display  windows  the  degree  of  intensity 
secured  must,  on  the  one  hand,  be  sufficient  to  show  off 
dark  metal  goods  to  advantage,  at  the  same  time  not  being 


m  ■  J 


Explosion-Proof  Connecter  Plug 

In  garages  and  other  places  containing  explosive  gases 
a  great  deal  of  risk  accompanies  attempts  to  use  ordinary 
in.sertion  plugs  for  making  temporary  connections.  A  Ger- 
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U  will  be  seen  from  the  illustration  that  in  making  the  con¬ 
tact  the  pins  are  inserted  into  shells  of  insulating  material 
surrounding  the  metal  part  of  the  receiver.  These  shells 
tit  snugly  about  the  contact  pins  so  that  when  the  connection 
takes  place  the  surrounding  air  is  excluded.  As  a  further 
precaution  there  is  an  outer  shell  around  the  contact  pins 
which  fits  into  an  outer  shell  of  the  receiver.  This  excludes 
the  air  even  before  the  pins  reach  the  inner  shells. 


Comprehensive  Plan  for  Future  Street  Lighting  of 
Chicago 

In  a  communication  to  Mayor  Harrison  of  recent  date 
Mr.  Ray  Palmer,  the  city  electrician  of  Chicago,  makes  a 
report  on  his  plan  for  the  future  electric  street  lighting  of 
that  city.  By  a  contract  dated  Oct.  27,  1910,  the  Sanitary 
District  of  Chicago  is  installing  10,000  lo-amp  flame-arc 
lamps,  or  their  equivalent,  for  city  street  lighting,  in  addi¬ 
tion  to  the  12,200  lamps  that  existed  at  the  time  of  the 
execution  of  the  contract.  Looking  ahead,  however,  Mr. 
Palmer  thinks  that  by  1918  the  city  should  have  most  of 
Its  business  and  residence  sections  well  lighted  by  elec¬ 
tricity,  the  installation  comprising  approximately  48,000 
flame-arc  lamps. 

The  map  which  is  printed  on  this  page  shows  the  layout 
of  what  it  is  hoped  to  accomplish  within  the  next  five  years. 
At  the  present  time  there  are  nine  substations  in  operation. 
Under  the  existing  contract  three  new  substations  were 
built,  and  in  addition  the  necessary  substation  equipment 
was  added  to  the  Thirty-ninth  Street  pumping  station.  (See 
Electrical  World  of  Oct.  12  and  19,  1912,  pages  772  and 
822.)  The  distribution  of  the  street-lighting  lamps  under 
the  existing  contract  includes  8421  arc  lamps  and  7056 
series-tungsten  incandescent  lamps.  In  making  the  dis¬ 
tribution  four  and  a  half  tungsten  lamps  are  held  equal 
to  one  arc  lamp.  This  makes  the  total  arc-lamp  equivalents 
9989.  The  distribution  of  lamps  from  the  new  substations 
is  as  follows:  Thirty-ninth  Street,  746  arc  and  2164  tung¬ 
sten  lamps;  Twenty-second  Street,  2650  arcs;  Wabansia 
.\venue,  1435  arcs;  Byron  Street,  1365  arcs  and  4748  in- 
candescents. 

When  the  present  contract  is  finished  about  2200  old 
direct-current  arc  lamps  will  still  remain  in  service.  These. 
Mr.  Palmer  thinks,  should  be  supplanted  by  alternating- 
current  arcs.  The  direct-current  lamps  were  installed  more 
than  ten  years  ago  and  were  spaced  farther  apart  than 
present  conditions  would  require.  The  rules  which  are 
used  at  the  present  time  in  placing  flame-arc  lamps  for 
street  lighting  in  Chicago  are  as  follows: 

Central  Business  District. — Two  lamps  at  each  street  in¬ 
tersection  and  one  lamp  at  each  alley  intersection  with 
“such  other  lamps  as  are  necessary  for  good  lighting.” 
Space  between  lamps  not  to  exceed  250  ft. 

Other  Business  Streets  and  Streets  Having  Street-Rail¬ 
way  Lines. — One  lamp  at  street  and  alley  intersections  and 
such  other  lamps  as  are  necessary  for  good  lighting.  Space 
between  lamps  not  to  exceed  250  ft. 

Residential  Streets  Thickly  Populated. — One  lamp  at  each 
street  and  alley  intersection  and  such  other  lamps  as  are 
necessary  for  good  lighting.  Space  between  lamps  not  to 
exceed  350  ft. 

Residential  Streets  Thinly  Populated. — The  circuits  are 
planned  so  that  ultimately  there  may  be  one  lamp  at  every 
street  and  alley  intersection  and  other  lamps  not  over 
350  ft.  apart.  In  service  the  lamps  are  placed  at  street 
intersections  with  such  other  lamps  as  are  needed  in  the 
judgment  of  the  engineer.  A  thinly  populated  street  is 
understood  to  be  one  in  which  the  houses  do  not  exceed 
one  for  each  125  ft.  of  street  frontage. 

To  carry  out  the  plan  for. future  lighting  will  require  a 
large  number  of  new  lamps  as  there  are  many  districts 


comparatively  thickly  settled  m  which  lamps  are  now 
spaced  from  400  ft.  to  600  ft.  apart.  Woodlawn  and  River- 
view  would  become  direct-current  lighting  districts,  and  the 
change  proposed  by  the  city  electrician  will  require  about 
7000  additional  lamps  here.  In  the  Lincoln  Park  dis¬ 
trict  3000  more  lamps  should  be  added,  making  about 
[0,000  additional  lamps  which  will  be  needed  within  two 
or  three  years  after  the  completion  of  the  present  con¬ 
tract.  Mr.  Palmer  figures  that  the  approximate  estimated 
cost  of  the  second  10,000  lamps  as  proposed  above  would  be 
$2,040,000.  This  allows  for  8000  lamps  on  overhead  circuits 
at  $160  each,  including  station  equipment,  circuits  and 
lamps,  and  2000  lamps  on  underground  circuits  at  $380  each. 
Of  course,  the  carrying  out  of  this  plan  is  dependent  on  the 
city’s  ability  to  finance  it. 

Mr.  Palmer  pointed  out  that  it  is  evident  that  unless  the 
Sanitary  District  is  allowed  to  use  a  greater  flow  of  water 


LOCATION  OF  SUBSTATIONS  UNDER  NEW  PLAN 

from  Lake  Michigan  than  at  present  (4167  cu.  ft.  per 
second)  the  electrical  energy  available  from  this  source 
will  not  supply  more  than  27,000  arc  lamps,  which  is  only 
4000  more  than  the  system  as  planned  under  the  existing 
contract.,  The  city’s  present  contract  with  the  Sanitary 
District  for  supplying  energy  for  street  lighting  will  termi¬ 
nate  on  Dec.  i,  1917.  It  provides  for  the  ultimate  maxi¬ 
mum  supply  of  electrical  energy  for  approximately  23,000 
arc  lamps,  or  11,500  kw  at  $15  per  hp-year,  or  $20.10  per 
kw-year.  It  is  probable  that  a  higher  rate  will  be  required 
if  the  contract  is  renewed  in  1917.  In  view  of  this  situation 
Mr.  Palmer  continues  substantially  as  follows: 

“From  the  above  facts  it  is  evident  that  additional  power 
beyond  the  13,500  kw  [that  is,  the  11,500  kw  of  the  existing 
contract  and  2000  kw  in  addition  which  the  Sanitary  Dis¬ 
trict  might  be  able  to  furnish]  must  be  supplied  from  some 
other  source,  if  Chicago’s  arc-lighting  system  is  to  be  in- 


creased  beyond  27,000  arc  lamps.  The  writer  believes  that 
the  Commonwealth  Edison  Company  can  supply  energy  to 
the  city  on  a  profitable  basis  for  the  street-lighting  system 
at  approximately  0.7  cent  per  kw-hr.,  which  is  similar  to 
the  rate  charged  for  the  energy  supplied  to  the  electric¬ 
railway  companies  at  the  present  time.  \  more  reliable 
and  economical  service  will  be  obtained  should  the  Common¬ 
wealth  Edison  Company’s  lines  ever  be  connected  direct  to 
the  city’s  lighting  system  through  the  Sanitary  District’s 
terminal  station  at  Thirty-first  Street  and  Western  Avenue, 
as  the  auxiliary  steam  ])lants  which  are  now  being  main¬ 
tained  by  the  Sanitary  District  can  be  dispensed  with.  Un¬ 
doubtedly.  a  satisfactory  working  agreement  between  the 
Sanitary'  District,  the  Commonwealth  Edison  Company  and 
the  city  can  be  consummated  on  an  advantageous  basis  for 
the  taxpayers  of  Chicago,  for  the  supply  of  electrical  en¬ 
ergy  for  the  city’s  use,  if  the  city  takes  the  initiative  in 
proposing  such  a  step." 

In  conclusion,  the  city  electrician  recommends:  First, 
the  postponement  of  certain  parts  of  the  present  lighting 
contract  with  the  Sanitary  District  until  the  districts 
lighted  by  the  old  direct-current  arcs  can  be  rehabilitated 
properly  with  flame-arc  lamps ;  second,  a  new  contract  with 
the  Sanitary  District  for  the  installation  of  10,000  additional 
arc  lamps  beyond  the  present  contract,  this  contract  to 
include  the  furnishing  of  all  the  available  energy  of  the 
District  for  public  lighting  and  other  municipal  purposes; 
third,  a  contract  with  the  Commonwealth  Edison  Company 
for  emergency  throw-over  service  and  for  additional  en¬ 
ergy  necessary  for  municipal  purposes  which  cannot  be 
supidied  by  the  Sanitary  District. 


Grounding  Requirements  in  California 

An  electrical  ordinance  to  supplement  that  at  present 
clTective  in  Colorado  Siirings,  Col.,  is  being  prepared  by  Mr. 
C.  L.  Reasoner,  city  electrician,  with  the  aid  of  the  engi¬ 
neer  of  the  Rocky  Mountain  Fire  Underwriters’  .\ssocia- 
(ion,  Mr.  \V.  J.  Canada.  The  act  provides  that  within  one 
year  all  transformer  secondaries  be  grounded  where  the 
voltage  will  not  exceed  250  above  ground  connection.  It 
further  prescribes  methods  for  grounding  various  tyjics  of 
secondaries,  and  fixes  the  character  of  ground  connection 
to  water  mains  for  future  electrical  service.  I'he  ordinance 
will  be  prepared  in  considerable  detail  and  is  intended  to 
prevent  merely  perfunctory  grounding.  maximum  re¬ 
sistance  of  0.25  ohm  for  any  ground  is  retjuired.  The 
Colorado  Springs  Electric  Eight  Company  will  co-operate 
in  securing  the  best  results. 

.\n  ordinance  has  just  become  effective  at  (ireeley.  Col., 
retpiiring  the  grounding  in  thorough  and  reliable  manner 
of  all  alternating-current  secondaries  within  one  year.  Mr. 
E.  Fitch,  manager  of  the  Home  T’ower  &  Eight  Company, 
is  proceeding  under  the  advice  of  the  Underwriters  on 
methods. 

Letters  to  the  Editors 

Researches  in  Magnetic  Hysteresis 

To  the  Hditors  of  the  Fleet rieal  World: 

.Sfrs: — In  your  editorial  entitled  "Researches  in  Magnetic 
Hysteresis"  in  the  Feb.  15  issue  of  the  Electrical  World, 
page  331,  reference  is  made  to  a  thesis  by  Dr.  Fritz  Holm, 
which  is  abstracted  in  the  Di(/est  of  the  same  issue  on  page 
363.  The  attention  of  your  readers  should  be  called  to  the 
fact  that  researches  identical  in  nature  were  made  pre¬ 
viously  by  Mr.  (].  Vallauri,  and  published  by  him  in  "Atti 
deir  Associazione  Elettrotecnica  Italiana,”  Vol.  15,  Febru¬ 
ary,  1911. 

Zrvickau,  Germany.  Gustav  W.  Mkyek. 


New  York  Hydroelectric  Development 

To  the  Editors  of  the  Electrical  World: 

’Sirs: — The  so-called  “conservation"  movement,  as  applied 
to  the  subject  of  flowing  water,  has  suffered  in  the  past,  and 
continues  to  be  retarded  in  the  present,  by  lack  of  proper 
consideration  and  understanding  as  to  what  constitutes  true 
conservation.  The  movement  in  New  York  has  developed 
into  the  form  of  proposals  for  the  operation  of  power  plants 
by  the  State,  in  competition  with  existing  systems  of  elec¬ 
trical  utilities,  w'hich  policy  has  been  very  recently  em¬ 
bodied  in  the  Murtaugh-Patrie  bill,  passed  by  the  Senate 
in  the  month  of  March,  1913. 

Public  education  upon  this  subject  has  been  largely  car¬ 
ried  on  by  mere  assertions  and  semi-political  presentations 
by  enthusiasts  lacking  the  technical  and  statistical  informa¬ 
tion  which  should  be  applied  to  the  study  of  so  wide  a 
subject. 

So  far  as  the  application  of  “conservation”  to  water- 
powers  is  concerned,  it  will  be  found  on  careful  inquiry 
that  there  are  modifying  factors  which  place  the  subject  in 
a  different  class  from  that  occupied  by  other  features  of 
the  general  movement.  These  -factors  are  ignored  by  the 
majority  of  enthusiastic  writers  upon  this  subject  and  re¬ 
ceive  but  slight  consideration  even  at  the  hands  of  such 
officials  as  those  composing  the  New  York  State  Conserva¬ 
tion  Commission,  who  should  give  them  full  consideration. 

The  original  suggestions  as  to  the  conservation  of  waters 
during  recent  years  have  been  widely  extended  into  a  com¬ 
bined  form  of  governmental  ownership,  development  and 
operation  of  such  waters  as  means  of  power  development. 
This  matter,  in  the  State  of  New  York,  has  become  a 
(juestion  not  of  conservation  but  of  practical  economics  op- 
|)Osed  to  politics.  It  involves  also,  indirectly,  the  question  of 
public  ownership  and  operation  of  a  technical  utility  such 
as  the  distribution  of  electrical  energy. 

The  value  of  falling  water  does  not  always  consist  in  its 
development  as  a  source  of  energy,  for  it  is  in  notable  in¬ 
stances  of  greater  economic  value  in  its  natural  condition. 
Its  development,  in  whole  or  in  jFart,  for  the  production  of 
energy  may  result  in  less  effective  value  to  the  community 
than  its  maintenance  in  its  natural  state.  Such  is  particu¬ 
larly  the  case  in  connection  with  the  largest  of  the  water¬ 
falls  of  the  State  of  New  York,  that  of  Niagara,  where 
some  of  the  suggested  schemes  for  the  utilization  of  the 
water  would  undoubtedly  rob  the  country  of  its  greatest 
scenic  attraction  and  would  thus  deprive  the  locality,  the 
.State  and  the  country  of  the  financial  benefits  derived  from 
the  vast  numbers  of  visitors  whf)  bring  to  the  channels  of 
general  trade,  as  reported  by  the  committee  of  engineers 
appointed  by  the  United  States  government,  an  annual 
revenue  exceeding  $20,ooo.oco,  re])resenting  a  capitalized 
value  of  the  esthetic  features  of  Niagara  amounting  to  $4 
per  head  of  our  entire  poi)ulation.  One  of  these  suggestions 
proposed  the  artificial  control  of  a  supply  of  water  to  be 
turned  on  at  intervals  for  the  delectation  of  visitors.  For¬ 
tunately  the  attitude  of  the  public  is  averse  to  any'  such 
.schemes,  whether  advanced  in  the  interests  of  commercial 
corporations  or  of  State  politics. 

Much  of  the  erratic  and  ill-defined  action  of  the  conserva¬ 
tionists  in  this  direction  is  due  to  exaggeration  and  mis¬ 
statements  of  the  power  available  in  the  form  of  falling 
water.  Of  this  class  of  misinformation  the  publications  of 
the  Conservation  Commission  form  an  example. 

In  the  first  place,  the  whole  subject  of  available  powers 
in  the  State  of  New  York,  and  of  their  practical  utiliza¬ 
tion  for  the  production  of  energy,  was  carefully  studied  and 
its  limitations  decided  by  the  State  Water  Commission, 
which  was  in  existence  prior  to  the  present  Conservation 
Commission.  That  body  ascertained  that  the  amount  of 
power  thus  obtainable  was  much  less  than  that  which  is 
now  so  glibly  assumed  by  th.e  commission. 

In  the  second  place,  the  value  of  all  these  powers  in 
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terms  of  energy  is  misstated  by  writers  who  persist  in 
presenting  large  and  attractive  figures  of  horse-power, 
which  mean  no  more  than  the  theoretic  power  of  the  water, 
and  do  not  make  clear  to  the  reader’s  mind  the  fact  that 
this  water-power  is  not  obtainable  in  the  form  of  elec¬ 
trical  energy,  even  at  the  site  of  the  falls,  unaccompanied 
by  loss. 

Such  figures  as  those  which  have  been  adopted  by  the 
commission  are  subject  to  substantial  reduction  in  quantity, 
because  there  is  no  possible  way  of  utilizing  the  force  of 
large  waterfalls  in  direct  operation  of  machinery,  and  its 
transmission  into  electrical  energy  involves  large  losses. 
This  has  been  demonstrated  as  an  instance  in  the  Seattle 
municipal  electrical  development,  in  which  of  the  available 
electrical  energy  in  the  water  at  the  penstock  only  52.5  per 
cent  was  returned  in  the  form  of  electrical  energy  trans¬ 
mitted. 

Further,  the  utilization  of  this  energy  by  local  trans¬ 
mission  and  municipal  distribution  systems  involves  pro 
gressive  losses,  which  eventually  re.sult  in  a  disproportion¬ 
ately  small  utilization,  amounting  in  the  case  mentioned 
above  to  only  26  per  cent  of  the  power  originally  available. 

Perhaps  the  best  illustration  of  this  condition  will  be 
found  by  an  examination  of  the  possibilities  of  utilizing  the 
entire  dynamic  force  of  Niagara.  In  the  first  place,  it  may 
be  noted  that  the  present  utilization  of  the  waterfall  at 
Niagara  is  highly  inefficient;  the  total  fall  between  the 
level  of  Lake  F'rie  and  the  foot  of  the  falls  is  220  ft.  and 
the  total  fall  between  Lakes  F'rie  and  Ontario  is  over  300  ft. 
The  present  developments  on  the  American  side  operate 
upon  heads  of  1 ft.  and  200  ft.,  and  those  upon  the  Cana¬ 
dian  side  upon  a  head  averaging  175  ft.  Only  one  develop¬ 
ment,  that  at  St.  Catharines,  on  the  Welland  Canal,  uses 
approximately  the  fidl  available  head. 

.•\s  an  economic  jiroposition,  therefore,  all  the  existing 
developments  could  be  removed  from  the  falls  and  relocated 
at  Lewiston,  where  the  same  amount  of  water  now  taken 
from  above  the  falls  would  produce  nearly  double  the 
amount  of  electrical  energy  which  is  now  generated. 

The  second  limiting  factor  in  this  case,  as  with  all  other 
waterfalls,  lies  in  the  fact  that  only  the  mean  flow,  and  in 
many  cases  the  minimum  flow,  can  be  utilized  for  the  pur¬ 
pose  of  generating  energy,  the  uses  of  which  are  in  nearly 
every  class  of  industry,  in  transportation  and  in  lighting, 
erratic,  irregular  and  variable,  not  only  between  the  hours 
of  the  day  but  between  different  periods  of  the  year,  rinis, 
even  the  average  amount  or  minimum  amount  thus  devel¬ 
oped  cannot  be  utilized,  inasmuch  as  it  represents  a  con¬ 
tinuous  exercise  of  force,  of  which  only  a  part  is  at  any 
time  in  demand. 

Assuming  that  it  were  possible  to  construct  develojiments 
by  which  the  average  flow  of  Niagara  could  be  employed 
in  the  production  of  electrical  energy,  it  will  be  found  that 
this  flow,  which  amounts,  according  to  the  United  States 
government  reports,  to  210.000  cn.  ft.  per  second,  represents 
a  maximum  of  approximately  4.000,000  theoretical  water  hp. 
capable  of  developing  a  maximum  outjmt  limited  to  a’pproxi- 
mately  2,000,000  electrical  hp. 

The  transformation,  transmission  and  local  distribution 
■  of  this  energy  would  reduce  the  utilization  of  electrical 
energy  to  little  more  than  one-half  of  this  amount.  The 
value  of  the  power  thus  di.stributed  is  rejiresented  only  by 
the  corresponding  value  of  other  sources  of  energy  and  can 
be  determined  by  a  comparison  of  the  cost  of  production  of 
the  same  amount  of  energy  by  means  of  the  use  of  fuel,  the 
value  of  which,  at  $3  per  ton.  would  be  no  more  than 
approximately  $11,000,000  per  annum. 

The  loss  to  the  general  community  would  be  nearly  double 
this  amount,  so  that  assertions  made  as  to  the  “economic 
waste”  of  Niagara,  which  have  been  repeated,  probably 
thoughtles.sly,  by  high  scientific  authorities,  are  upon  ex¬ 
amination  found  to  be  based  upon  impressions  and  do  not 
bear  the  analysis  of  figures. 


.-\  study  of  the  facts  and  figures  .shows  that  the  relation 
of  power  to  labor  and  of  power  to  the  value  of  products  is  a 
minor  element  in  all  but  a  few  forms  of  industry,  and  the 
conclusion  from  this  condition  is  inevitable,  that  it  is  only 
such  industries  as  those  in  which  labor  is  a  minor  con¬ 
sideration  that  can  be  attracted  by  cheap  power,  and  only 
then  when  their  use  of  it  is  practically  continuous.  That 
this  is  the  controlling  economic  consideration  is  shown  by 
the  experience  of  Niagara.  Continuous  electrical  energy 
has  been  available  at  Niagara  for  nearly  twenty  years,  but 
only  a  limited  number  of  industries  have  established  them¬ 
selves  in  its  vicinity,  and  most  of  these  have  been  new 
industries  specially  evolved  and  based  on  the  utilization  of 
large  amounts  of  electrical  energy. 

Xew  York,  N.  V.  Reginald  1’ei.ham  Bolton. 


International  Scandinavian  Transmission  System 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Referring  to  the  article  in  the  Feb.  8  issue  of  the 
Electrical  World  on  the  propo.sed  transmission  system  from 
Trollhattan,  Sweden,  to  Copenhagen,  Denmark,  it  should 
be  noted  that  the  matter  has  not  advanced  to  the  stage 
involving  negotiations  between  the  Swedish  and  the  Dan¬ 
ish  governments.  What  has  been  done  in  the  matter  up 
to  the  present  is  that  the  Royal  Water  Power  Commission 
of  Sweden  has  undertaken  an  investigation  as  to  the  tech¬ 
nical  and  economical  possibilities  of  such  a  tran.smission 
system. 

1  also  beg  to  state  that  the  investigation  in  question  was 
commenced  by  the  chief'engineer  at  Trollhattan,  Mr.  Holm¬ 
gren,  who,  however,  on  account  of  illness,  could  not  com¬ 
plete  the  work.  On  this  account  the  Water  Power  Com¬ 
mission  assigned  to  the  writer  the  task  of  completing  the 
investigation,  which  was  done  with  the  assistance  of  Mr. 
Centerwall. 

Stockholm,  Sweden.  Carl  Ro.ssander. 


European  and  American  Wiring  Practice 

To  the  Editors  of  the  Electrical  World: 

Sirs: — 'I'he  comments  published  in  your  columns  from 
time  to  time  on  the  variation  between  F^uropean  and  .Amer¬ 
ican  interior-wiring  practice  are  very  interesting.  The 
great  development  of  wiring  uses  in  this  country  as  com- 
jiared  with  h'uropean  develojmient  seems  to  indicate  that 
the  close  re.striction  on  wiring  methods  here  has  given  a 
satisfactory  degree  of  construction  which  the  earlier  forms 
used  in  this  country  ( comparable  with  present  European 
practice )  evidently  did  not  siqqily. 

'File  communication  (»f  .Mr.  William  ( iitt,  of  Honolulu, 
Hawaii,  appearing  in  the  March  22  issue,  is  particularly 
significant  as  expressing  the  views  of  a  contractor  who  em- 
l)loys  and  is  familiar  with  .American  methods  and  the  re- 
(piirements  of  the  National  IMectrical  Code.  However,  the 
suggestion  that  No.  18  S.  W.  gage  wire  or  No.  16  B  &  S. 
gage  wire  be  permitted  to  be  drawn  in  conduit  work  ap¬ 
parently  is  made  without  considering  that  our  whole  ten¬ 
dency  in  this  country,  as  well  as  the  present  tendency  of 
the  National  Fllectrical  Code,  is  to  allow  up  to  12  amp 
on  final  circuits  under  conditions  fre(|uently  occurring.  Six 
amperes  is  usually  exceeded  where  heating  devices  arc 
employed,  as  is  becoming  common  practice  here.  In  other 
words,  the  tendency  of  our  practice  is  toward  standardiza¬ 
tion  of  sizes  and  fixing  of  a  minimum  size  capable  of 
handling  ordinary  final-circuit  loads  safely  under  varying 
conditions.  That  we  have  little  difficulty  in  procuring  the 
better  conduit  wiring,  using  0.5-in.  minimum-size  conduit 
with  a  minimum  of  No.  14  wire,  is  evidenced  by  the  many 
cities  in  the  United  States  that  are  adopting  conduit  ordi¬ 
nances  and  the  rapid  extension  of  electrical  u.ses  in  them. 

Dent’er,  Col.  W.  J.  Canada. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects — Questions  and  Answers 


Tests  of  Small  Oil-Engine  Sets 
The  municipal  lighting  plant  at  Clarks,  Neb.,  is  equipped 
with  a  35-hp  Alamo  oil  engine  belted  to  a  22.5-kw  VVest- 
inghouse  generator  and  a  25-hp  Fairbanks-Morse  gasoline 
engine  belted  to  a  12.5-kw  Westinghouse  unit.  With  the 
aid  of  the  Electric  Storage  Battery  Company’s  E-ii  equip- 


shown  at  F.  The  pieces  were  held  in  position  by  several 
small  wooden  wedges  which  were  driven  between  the 
asbestos  board  and  casing. 

When  the  first  attempt  at  welding  was  made  excessive 
caution  prevented  adequate  heating  of  the  fractured  parts, 
and  only  the  surface  of  the  break  was  welded.  This  weld 


TESTS  OF  INTERNAL-COMBUSTION  ENGINES  AT  CLARKS,  NEB. 


Started 

Stopped 

Length  of 
Test, 
Minutes 

Fuel 

Consumed, 

Gal. 

Amp 

Volts 

Kw-hr. 

Delivered 

at 

Switchboard 

Cost  per 
Kw-hr. 
at 

Switchboard 

Oil  Consumed 
per  Kw-hr. 
of  Engine, 
Pints 

Hp  Delivered 
by  Engine, 
Allowing  for 
Losses 

9:13 

9:27 

14 

1 

180  1 

120 

21 .6 

0.0214 

1.28 

35.84 

9:27 

9:41 

14 

180 

120 

21.6 

0.0214 

1.28 

35.84 

Alamo 

3S-hp 

9:50 

10:05 

15 

1 

167 

125 

20.87 

0.0192 

1.237 

34.62 

Engine 

10:12 

10:37 

25 

1 

83 

125 

10.37 

0.0386 

1.5 

17.20 

10:45 

11:14 

29 

1 

41 

125 

5.12 

0.0404 

2.615 

8.49 

11:17 

11:50 

33 

1 

42 

125 

5.25 

0.0347 

2.237 

8.71 

Fairbanks- 

Morse, 

2S-hp 

3:18 

3:41 

23 

1 

100 

1  120 

12.00 

0.0313 

1.405 

19.91 

nient  of  cells  installed,  local  customers  can  obtain  electric 
service  for  fans,  irons,  etc.,  any  hour  out  of  the  twenty- 
four,  although  the  plant  itself  need  be  operated  only  dur¬ 
ing  the  evening  hours  of  heaviest  load,  the  battery  being 
meanwhile  charged  with  the  marginal  capacity  of  the  sets. 

During  some  tests  conducted  recently  on  these  oil-engine 
sets  at  Clarks,  by  Mr.  W.  E.  Donner,  the  accompanying 
results  were  obtained.  The  effort  in  each  case  was  to  deter¬ 
mine  the  output  for  a  consumption  of  i  gal.  of  fuel  at  vari¬ 
ous  engine  and  generator  loadings.  For  the  Alamo  engine 
39  deg.  distillate  was  the  fuel  used,  costing  10  cents  per 
gal.,  and  for  the  Fairbanks-Morse  set  commercial  gasoline 
was  supplied.  While  the  oil  engine  carried  an  overload  of 
220  amp  at  120  volts  for  an  hour,  the  gasoline  unit,  accord¬ 
ing  to  the  report  of  the  test,  refused  to  carry  any  overload. 
In  making  the  calculations  5  per  cent  was  allowed  for  belt 
loss  and  85  per  cent  for  generator  efficiency. 


Repairing  a  Broken  Motor  Leg 

By  James  F.  Hobart 

During  shipment  the  foot  of  a  30-hp  induction  motor  be¬ 
came  broken  as  shown  in  the  cut.  The  motor  had  been  sold 
under  a  guarantee  and  it  was  necessary  to  repair  the  break 
with  the  least  possible  delay  and  at  the  lowest  cost.  The 
foot  being  an  isolated  projecting  member  of  considerable 
section,  it  was  not  necessary  to  provide  for  the  expansion 
and  contraction  of  other  portions  of  the  casting.  The  sole 
object  of  solicitude  in  this  job  was  to  heat  the  fracture 
without  damaging  the  coils  of  the  stator  winding. 

The  outside  of  the  motor  casing  is  shown  at  A;  B  and 
C  are  the  feet,  and  the  break  to  be  repaired  is  visible 
at  D.  The  field  winding  E  was  protected  by  placing  be¬ 
tween  the  coils  and  the  shell  casting  several  thicknesses  of 
asbestos  board  which  had  previously  been  saturated  with 
water.  The  several  layers  of  asbestos  which  were  packed 
into  the  space  between  the  shell  and  the  field  winding  are 


was  very  promptly  broken  as  soon  as  strain  was  placed 
upon  the  foot  again. 

The  owner  of  the  motor  was  told  that  a  second  attempt 
would  not  be  made  unless  the  motor  foot  could  be  treated 
exactly  as  though  it  were  a  bare  casting  with  no  windings 
in  proximity  to  it.  He  assented  but  stationed  one  of  his 
men  beside  the  motor  to  inspect  the  field  winding  during 
the  operation. 

When  the  motor  was  in  position  above  the  forge,  bricks 
were  placed  about  the  broken  parts  to  keep  the  heat  as 
much  as  possible  from  all  other  portions  of  shell.  Pieces  of 


asbestos  board  were  freely  used.  After  these  precautions 
had  been  taken  the  foot  was  heated  to  a  red  heat.  The 
welding  was  then  completed  as  speedily  as  was  possible. 
An  excellent  job  seems  to  have  been  secured  and  the  motor 
is  now  in  constant  service.  The  asbestos  apparently  did  its 
work  well,  for  the  coils  were  not  damaged  in  the  least 
degree. 
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Operating  the  Terre  Haute  Station  with  Water 
3  Ft.  Above  Floor 

With  the  surface  of  the  Wabash  River  3  ft.  above  the 
level  of  the  engine-room  floor,  satisfactory  operation  of 
the  i2,ooo-kw  generating  station  at  Terre  Haute  owned 
by  the  Terre  Haute,  Indianapolis  &  Eastern  Traction  Com¬ 
pany  was  maintained  throughout  practically  the  entire  flood 
which  recently  overspread  that  section.  This  station,  be¬ 
sides  generating  energy  for  the  four  interurban  lines 
radiating  from  Terre  Haute,  furnishes  electricity  for  light¬ 
ing  and  motor  service  in  Terre  Haute,  West  Terre  Haute, 
Brazil  and  several  small  towns  along  the  interurban  lines. 
Since  all  these  places  were  dependent  on  this  station  for 
their  lighting,  considerable  credit  should  be  given  Mr.  T.  F. 
Grover,  general  manager  of  the  Terre  Haute  division  of  the 
company,  and  to  the  men  under  him  for  maintaining  the 
service  despite  such  adverse  circumstances. 

When  the  Terre  Haute  station  was  erected  the  engine- 
room  floor  was  constructed  about  4  ft.  above  the  highest 
recorded  mark  which  the  Wabash  River  had  ever  reached, 
but  the  unusually  heavy  rains  of  the  recent  spring  swelled 
the  river  until  at  the  crisis  it  was  3  ft.  above  the  generator- 
room  floor. 

Had  the  direct  force  of  the  river  current  struck  the 
north  or  upstream  wall  of  the  building,  the  latter  undoubt¬ 
edly  would  have  collapsed,  as  it  is  of  temporary  construc¬ 
tion  to  allow  for  future  addition.  To  meet  the  oncoming 
flood  about  75  or  100  men  were  employed  to  lay  a  wall  of 
sandbags  around  the  building  for  the  purpose  of  deflecting 
the  current  of  the  river  and  keeping  out  as  much  water  as 
possible.  Fig.  2  is  a  view  of  the  downstream  side  of  the 
building  taken  during  the  worst  of  the  flood. 

(Fortunately  there  was  a  hominy  mill  near  the  generat¬ 
ing  station,  and  most  of  the  bags  required  for  the  tem¬ 
porary  dike  were  obtained  here  without  much  delay.  The 
men  were  able  to  lay  the  bags  fast  enough  to  be  at  all 
times  8  in.  ahead  of  the  rising  flood. 

Practically  all  of  the  foundation  walls  are  constructed  of 
concrete,  with  the  exception  of  the  north  wall,  which  is 
of  brick.  The  basement  floor  at  its  lowest  point  is  prob¬ 
ably  20  ft.  below  the  engine-room  floor,  so  that  the  walls 


FIG.  I — TEMPORARY  ERICK  WALL  TO  KEEP  OUT  FLOOD 


without  any  lateral  bracing  were  in  a  precarious  condition 
because  of  the  enormous  water  pressure  from  without. 
Perhaps  the  coarse  fill  around  the  building  is  all  that  saved 
the  foundation  walls  from  collapsing. 

Centrifugal  circulating  pumps  were  used  to  remove  the 
first  large  quantity  of  water  which  leaked  into  the  base¬ 
ment.  During  their  use  the  plant  was  shut  down  about 


fourteen  hours,  with  the  exception  of  the  exciters  which 
furnished  light.  After  the  circulating  pumps  were  again 
connected  to  the  condensers  a  pair  of  reciprocating  pumps 
were  used  to  remove  seepage  water,  and  no  further  inter¬ 
ruption  to  service  was  experienced. 

To  prevent  the  water  which  leaked  through  the  barricade 
of  sandbags  from  running  into  the  basement  through  doors 


FIG.  2 - WATER  AT  WINDOW  LEDGE  ON  DOWN-STREAM  SIDE  OF 

STATION 


and  windows  a  temporary  brick  wall  was  built  across  the 
building  on  the  interior  at  each  end,  as  shown  in  Fig.  i, 
and  the  doors  were  sealed  and  backed  up  with  sandbags. 

One  of  the  concrete  piers  supporting  a  leg  of  the  high- 
tension  tower  just  outside  the  building  (see  Fig.  2)  was 
carried  away  by  the  flood,  although  it  extended  about  15 
ft.  into  the  ground  originally.  A  corduroy  wall  which  had 
been  built  along  the  river  bank  at  this  point  to  give  a 
neater  appearance  and  prevent  inundation  was  completely 
carried  away  by  the  water. 

The  tornado  of  March  23,  which  preceded  the  flood  de¬ 
vastation  in  Terre  Haute,  tore  down  practically  everything 
in  its  path  for  about  2*/^  miles  in  a  strip  about  a  quarter  of 
a  mile  long.  A  brick  high-tension  booster  station  located 
on  the  south  side  of  the  city  was  completely  demolished  and 
one  of  the  500-kw,  2300-23,000-volt  transformers  was 
turned  around  on  its  concrete  foundation.  In  addition  to 
this  damage,  about  1500  ft.  of  high-tension  line  was  de¬ 
molished,  and  it  was  necessary  to  feed  the  entire  length  of 
the  interurban  line  running  south  from  a  550-volt  feeder, 
26  miles  long.  The  voltage  drop  over  this  line  was  kept  as 
low  as  possible  by  running  light  cars. 


Ground  Connections 

To  what  depth  is  it  economical  to  bury  the  ground  plates  for  lightning 
arresters?  M.  R.  T. 

Fully  75  per  cent  of  lightning-arrester  troubles  are  di¬ 
rectly  traceable  to  inadequate  ground  connections.  Cop¬ 
per  sheets  with  at  least  4  sq.  ft.  of  surface  should  be  used 
for  the  ground  connections,  and  should  be  thick  enough 
to  prevent  wasting  away.  The  depth  to  which  the  plates 
should  be  buried  depends  to  a  large  extent  upon  the  nature 
of  the  earth  about  the  station.  It  can  be  said  that  the 
plate  should  be  buried  in  powdered  coke  to  a  depth  at  which 
the  soil  is  always  damp.  Further  than  this  no  hard  and 
fast  rule  can  be  made. 
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beginning  with  1910  rotary  converters  have  been  introduced 
and  are  now  finding  increased  favor.  Their  advantages 
are  pointed  out. — Elek.  Zeit.,  March  13,  1913. 

Lamps  and  Lighting 

Danger  of  Fire  from  Electric  Hand  Lamps. — Boje. — As 
the  result  of  a  fire  in  the  theater  of  the  city  of  Stettin  in 
Germany  the  question  has  been  raised  whether  this  could 
have  been  caused  by  a  transportable  electric  hand-lamp, 
and  a  large  number  of  experiments  concerning  the  safety 
of  hand-lamps  have  been  undertaken.  The  conclusion 
reached  from  these  tests  is  that  all  transportable  hand-lamps 
now  on  the  market,  if  equipped  with  16-cp,  220-volt  carbon 
lamps,  can  cause  fire  if  in  contact  with  such  an  ignitible 
material  as  sawdust,  while  such  ignition  could  not  be  pro¬ 
duced  in  the  tests  with  16-cp,  220-volt  metallic-filament 
lamps.  In  the  experiments  the  lamps  w’ere  firmly  covered 
with  w’ool,  linen  or  silk  materials,  or  embedded  in  sawdust, 
so  as  to  exclude  the  air  as  far  as  possible.  Of  the  four 
lamps  shown  in  Fig.  i  the  one  marked  No.  4  gave  the  best 


Generators,  Motors  and  Transformers 

Single-Phase  Commutator  Motor. — Gabriel  Martin. — 
An  illustrated  article  on  the  theory  of  the  Latour  com¬ 
pensated  shunt  motor.  The  author  first  gives  an  approxi¬ 
mate  physical  theory  and  follows  it  up  by  a  more  exact 
mathematical  theory,  developing  the  diagram  of  this  type 
of  motor.  The  results  of  tests  of  a  7-hp  and  a  2-hp  motor 
of  this  type  are  given. — La  Lumibre  Elec.,  March  8,  1913. 

Variable-Speed  Alternating-Current  Motors. — A  note  on 
a  recent  British  patent  (No.  9210,  1912)  of  the  British 
Thomson-Houston  Company  and  the  General  Electric  Com¬ 
pany  of  this  country.  Two  brushes  are  provided  per  pole, 
and  the  speed  is  controlled  by  varying  the  distance  between 
them.  The  arrangement  is  applicable  to  forms  of  repulsion 
as  well  as  of  conduction  motors. — London  Elec.  Eng’ing, 
March  13,  1913. 

High-Frequency  Generator. — A  note  on  a  recent  British 
patent  (No.  3555,  1912)  of  R.  Heyland.  In  this  generator 
the  frequency  is  not  determined  by  the  speed  and  number 
of  poles,  but  by  oscillations  of  the  magnetic  field  secured 
by  the  reaction  of  a  short-circuited  polyphase  winding  un¬ 
connected  to  any  source  of  supply  but  having  its  phases 
connected  in  parallel  so  that  oscillations  of  low  frequency 
are  damped  out  by  equalizing  currents  and  only  a  particular 
higher  harmonic  determined  by  the  difference  in  phase  of 
the  separate  coils  is  developed.  The  oscillations  may  be 
strengthened  by  suitably  tuned  inductances  and  condensers. 
— London  Elec.  Eng’ing,  March  13,  1913. 

Mercury-Vapor  Rectifier. — Daniel  Berthelot. — A  note 
on  the  priority  of  invention  of  the  mercury-vapor  rectifier. 
The  writer  states  that  “the  use  of  the  carbon-copper — or, 
better,  the  carbon-mercury — arc,  as  a  rectifier  of  alternat¬ 
ing  current,  was  described  in  1888  by  Jamin  and  Maneuvrier 
{Journal  de  Physique,  second  series,  page  437).  The  ap¬ 
paratus  was  applied  to  produce  electrolytic  decomposition 
of  water  by  means  of  a  combination  of  an  alternating-cur¬ 
rent  generator  with  a  mercury  arc.  Jamin  and  Maneuvrier 
concluded  their  paper  with  a  reference  to  the  attempts  to 
use  alternating-current  generators  for  electrochemical  work 
by  rectifying  the  current  by  means  of  a  commutator.  “It  is 
seen  that  this  commutator  can  be  replaced  automatically  by 
one  or  several  arcs  formed  between  a  bath  of  mercury 
and  a  point  of  carbon.” — La  Reznic  Elec.,  March  7,  1913. 

.Mercury  Coiwerters  of  Large  Capacity. — Bela  B. 
Schaefer. — .Xn  English  translation  in  abstract  with  illus¬ 
trations  of  his  German  paper,  noticed  some  time  ago  in  the 
Digest,  on  mercury-vapor  converters  of  large  capacity,  the 
containers  being  of  steel. — London  EAectrician,  March  21, 
19'3- 

.Magnetic  Properties  of  Sheet  Iron  for  Dynamos. — De 
Nolly  and  Veyret. — .\n  account  of  an  investigation  on  the 
best  composition  and  the  best  treatment  of  steel  in  order  to 
obtain  the  most  favorable  results  with  respect  to  per¬ 
meability  and  hysteresis  and  eddy-current  losses. — Revue  de 
Met.,  Jan.  i.  1913;  ab.stracted  in  La  Lumicre  Elec,  March  i, 

1913- 

Rotary  Converter  for  Industrial  Railways. — F.  Riep. — 
For  industrial  railways,  as  far  as  they  are  operated  with 
direct  current,  some  means  is  required  to  transform  the 
three-phase  currents  which  are  generally  available  into 
direct  current.  In  Germany  for  that  purpose  motor-gen¬ 
erators  have  been  almost  universally  used  in  the  past,  but 


FIG.  I — PORTABLE  HAND  LAMPS 


results.  When  metallic-filament  lamps  of  16  cp  were  em¬ 
ployed  the  highest  temperature  observed  was  149  deg.  C. 
(for  No.  I  in  Fig.  i)  and  the  lowest  temperature  100  deg.  C. 
(for  No.  4).  With  metallic  filaments  of  higher  candle- 
jiower,  such  as  25  cp,  32  cp  and  50  cp,  ignition  could  be 
obtained.  In  the  theater  in  question  all  the  hand-lamps  have 
been  exchanged  for  16-cp  tungsten  lamps  constructed  like 
No.  4. — Elek.  Zeit.,  March  20,  1913. 

Generation,  Transmission  and  Distribution 

Lignite  as  Central-Station  Fuel. — The  use  of  lignite  for 
the  firing  of  boilers  in  generating  stations  is  attracting  in¬ 
creased  attention  in  Germany,  in  the  district  west  of 
the  Rhine.  It  is  claimed  that  the  erection'  of  stations 
adjoining  the  deposits  of  lignite,  which  is  worked  from 
the  surface,  dried  or  partly  dried  in  apparatus  and  pressed 
into  briquets,  permits  of  the  production  of  electric  energy 
at  an  exceptionally  low  cost.  It  was  for  this  reason  that 
the  Berggeist  supply  station  was  established  several  years 
ago  near  Bruhl.  whence  a  supply  of  energy  is  furnished 
over  a  considerable  area.  The  station,  which  in  the  mean¬ 
time  has  been  taken  over  by  the  Rhenish-Westphalian  Elec¬ 
tricity  Works  Company,  of  Essen,  which  also  possesses 
bituminous  coal  plants  on  the  colliery  site,  delivered  25,800,- 
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oeo  kw-hr.  in  1912.  Now  the  Rhenish- Westphalian  Com¬ 
pany  has  started  the  building  of  another  large  station  in 
the  vicinity  of  the  Ver.  Ville  lignite  mine  belonging  to  the 
Roddergrube.  Two  15,000-kw  steam  turbines  will  be  in¬ 
stalled  at  first,  the  cost,  including  boilers,  being  estimated 
at  $875,000.  A  lengthy  contract  has  been  concluded  with 
the  mine  owners  for  the  supply  of  fuel.  The  station  will 
supply  energy  to  the  network  of  cables  which  the  Rhenish- 
Westphalian  company  possesses  in  the  district  of  Cologne 
and  beyond,  and  energy  for  electrochemical  purposes  is  also 
to  be  furnished  to  chemical  works  to  be  built  on  the  Rhine. 

A  third  instance  is  that  of  the  Rhenish  Lignite  District 
Electricity  Works  Company,  which  was  constituted  in  1910 
and  has  contracts  for  the  delivery  of  energy  to  Cologne, 
Mulheim  and  other  places.  The  first  plant  was  of  8000  kw ; 
a  second  generating  set  of  8000  kw  is  now  being  put  into 
service,  and  a  third  will  be  ready  on  Oct.  i,  making  a  total 
of  24.000  kw.  It  is  expected  that  the  output  will  amount  to 
25,000,000  kw-hr.  this  year,  without  taking  into  considera¬ 
tion  the  annual  supply  of  16,000,000  kw-hr.  which  has  been 
contracted  for,  for  chemical  works  to  be  erected  in  the 
neighborhood  of  the  generating  station,  on  behalf  of  the 
Metal  Bank  &  Metallurgical  Company  of  Frankfort-on-the- 
Main.  A  fourth  example  related  to  the  decision  to  estab¬ 
lish  on  the  site  of  the  Zukunft  lignite  mine,  near  Esch- 
weiler,  a  station  capable  of  producing  30,000,000  kw-hr. 
per  year,  by  way  of  a  beginning,  and  agreements  have  al¬ 
ready  been  made  for  the  disposal  of  two-thirds  of  this 
quantity  at  appropriate  prices.  Apart,  however,  from  these 
developments,  it  should  be  remembered  that  the  generating 
station  which  supplies  energy  for  the  working  of  the 
Dessau-Bitterfeld  railway  utilizes  lignite  as  boiler  fuel, 
and  brown  coal  is  also  projected  for  the  power  stations  in 
connection  with  the  conversions  of  the  Berlin  railways  to 
electric  traction. — London  Elec.  Reziezv,  March  14,  1913. 

Erection  and  Operation  of  a  IVater-Pozver  Plant  by  the 
State. — Theodor  Koehn. — A  discussion  of  the  bill  which 
has  been  introduced  in  the  parliament  of  the  State  of 
Baden  (Germany)  for  the  development  of  the  water-power 
of  the  Murg  River  and  the  operation  of  the  power  plant  by 
the  State.  The  final  equipment  is  to  comprise  six  3300-kw 
and  six  3000-kw  turbines.  The  generating  emf  is  10,000 
volts.  This  water-power  plant  is  to  operate  in  conjunction 
with  the  existing  steam  plants  in  Mannheim  and  Karlsruhe, 
with  an  aggregate  rating  of  6700  hp,  which  are  owned  by 
the  State.  The  water  supply  available  in  the  River  Murg 
is  rather  irregular,  and  it  is  estimated  that  while  the  maxi¬ 
mum  power  available  wdll  be.  45.000  hp,  the  average  power 
available  during  the  year,  including  the  steam  reserve,  will 
be  only  15,000  hp.  Two  reports  made  by  consulting  engi¬ 
neers  are  mentioned  which  conclude  that  the  plant  would 
be  economical,  but  are  rather  opposed  to  its  operation  by 
the  State.  One  of  the  reports  proposes  the  formation  of  a 
stock  company,  the  State  contributing  from  70  to  80  per 
cent  of  the  total  capital.  The  other  recommends  that  the 
State  .should  build  the  jwwer  plant  and  should  then  rent  it 
to  a  private  company  for  a  longer  period  of  years.  There 
seems  still  to  be  some  doubt  whether  this  water-power  plant 
can  economically  compete  with  a  large  steam  plant  of  most 
modern  design. — Elek.  Zeit.,  March  20,  1913. 

Installations,  Systems  and  Appliances 

German  Electrical  Industries  in  1912. — The  first  part  of 
a  series  of  reviews  of  the  different  fields  of  the  electrical 
industry  in  Germany  during  the  past  year.  G.  Klingenberg 
writes  about  central  stations  and  transmission  systems,  K. 
Pichelmayer  about  the  design  of  electrical  machines,  H. 
Beckmann  about  primary  and  secondary  batteries,  Nietham- 
mer  about  switchboards,  switches,  circuit-breakers,  etc.  The 
series  is  to  be  continued. — Elek.  Zeit.,  March  20,  1913. 

Spain. — Statistical  tables  showing  imports  of  electrical 
and  similar  goods  into  Spain,  during  1910  and  1911.  In 
electrical  goods  Germany  is  leading  all  other  countries  as 


an  exporter  to  Spain,  while  for  steam  and  gas  engines  and 
boilers  Great  Britain  is  leading. — London  Elec.  Review, 
March  14,  1913. 

Continuity  of  Supply. — R.  D.  Spukr. — An  article  discuss¬ 
ing  the  various  means  for  securing  reliability  and  main¬ 
taining  the  continuity  of  supply  in  power  plants. — London 
Elec.  Review,  March  14.  1913. 

Traction 

Bcrlin-Schoeneberg. — An  illustrated  description  of  the 
electric  subway  from  Berlin  to  Schoeneberg.  It  is  owned 
by  the  city  of  Schoeneberg.  The  energy  is  bought  in  bulk 
from  one  of  the  Berlin  power  stations  by  means  of  three- 
phase  current  at  6600  volts,  two  cascade  converters  being 
used  to  produce  direct  current  at  780  volts. — Elek.  Zeit., 
March  6  and  13,  1913. 

Wires,  Wiring  and  Conduits 

Oxidation  of  India  Rubber. — An  editorial  note  referring 
to  a  paper  by  S.  J.  Peachey  on  the  action  of  oxygen  on  india 
rubber,  read  before  the  Society  of  Chemical  Industry.  The 
author  showed  curves  connecting  the  quantity  of  oxygen 
absorbed  with  time.  It  was  pointed  out  by  W.  Ostwald,  of 
Leipzig,  in  a  written  communication  to  the  discussion,  that 
the  shape  of  these  curves  was  characteristic  of  the  so-called 
autocatalytic  processes;  that  is,  reactions  during  which  a 
catalyst  is  formed  or  increased  in  quantity.  These  reactions 
include  the  phenomenon  of  auto-oxidation,  of  which  a  well- 
known  example  is  the  “drying”  of  linseed  oil,  and  it  is 
pointed  out  that  the  ciiryes  for  the  latter  agree  very  closely 
with  those  for  rubber.  Peachey  supported  this  view,  saying 
that  he  had  found  some  substance  of  the  nature  of  a 
peroxide  always  produced  during  the  atmospheric  oxidation 
of  india  rubber.  The  paper  also  showed  that  rubber  free 
from  resin  was  oxidized  far  more  quickly  than  rubber  con¬ 
taining  its  natural  resins.  “Cable  makers  may  possibly  get 
a  hint  from  this,  though  the  art  of  cable  making  is  carried 
out  with  such  secrecy  that  the  outsider  has  little  chance 
of  learning  what  is  known  or  unknown,  and  thus  feels  that 
the  subject  is  on  a  par  with  catalysis  itself." — London 
Electrician,  March  21,  1913. 

Electrophysics  and  Magnetism 

Alternating-Current  Magnets. — E.  Wilson. — An  abstract 
of  a  paper  presented  before  the  Physical  Society  in  London. 
It  follows  from  the  well-known  law  of  pull  of  an  electro¬ 
magnet  that  if  the  magnetic  field  alternates  between  positive 
and  negative  values  the  pull  is  unidirectional  and  inter¬ 
mittent.  Unless  means  are  provided  to  reduce  the  conse¬ 
quent  chattering  and  vibration  the  magnet  is  rendered  use¬ 
less.  In  the  present  experiments  a  phase-splitting  device 
has  been  adopted  and  consists  in  surrounding  a  portion  of 
the  pole-piece  of  the  magnet  with  a  short-circuited  coil. 
The  portion  of  the  pole-piece  .so  surrounded  is  sometimes 
said  to  be  “shaded”  and  the  coil  referred  to  as  a  “shading” 
coil.  The  effect  of  this  coil  is  to  alter  not  only  the  relative 
amplitudes  but  the  pha.se  of  the  magnetic  fields  passing 
through  the  shaded  and  unshaded  portions  of  the  pole-face. 
The  magnet  used  in  the  experiments  varies  the  length  of  its 
gap  when  in  action,  and  the  influence  of  the  gap  length  upon 
this  phase  displacement  has  been  studied.  When  the  resist¬ 
ance  of  the  shading  coil  is  such  that  the  magnetic  induction 
B  over  the  whole  face  is  substantially  uniform  and  the  gap 
closed,  the  phase  displacement  is  72  electrical  degrees 
(360  degrees  =  i  period).  A  gap  length  of  0.15  cm  reduces 
the  phase  displacement  to  18  deg.,  and  consequently  the 
minimum  or  “hold-on”  pull  drops.  This  minimum  or 
“hold-on”  pull  is,  of  course,  smaller  than  the  average  and 
has  to  be  taken  into  consideration  in  the  design  of  the 
magnet.  The  arrangement  of  the  shading  coil  above  de¬ 
scribed  is  very  effective  in  preventing  vibration  and  chatter¬ 
ing  when  the  magnet  is  closed  and  renders  the  alternating- 
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current  magnet  a  practical  success.  With  constant  alter¬ 
nating  voltage  impressed  upon  the  magnetizing  coils  of  the 
magnet  the  net  pull  exerted  diminishes  rapidly  at  first  as  the 
gap  length  increases  and  tends  to  become  more  nearly  con¬ 
stant.  The  effective  amperes,  on  the  other  hand,  steadily 
increase  as  the  pull  diminishes,  owing  to  the  increase  in  the 
gap  length.  The  observed  net  pull  in  the  case  of  the  magnet 
experimented  upon  is  less  than  the  calculated  average  pull, 
varying  from  83  to  59  per  cent  as  the  gap  length  varies 
from  o  cm  to  I  cm. — London  Electrician,  March  14,  1913. 

Structure  of  the  Atom. — ^J.  J.  Thomson. — The  first  part 
of  a  lecture  before  the  Royal  Institution  on  the  structure 
of  the  atom.  Though  the  subject  is  chemical  in  nature,  the 
treatment  was  chiefly  electrical. — London  Electrician,  March 
21,  1913. 

Units,  Measurements  and  Instruments 

High-Tension  Testing  Plant. — An  illustrated  description 
of  a  high-tension  testing  plant  for  a  new  British  cable 
works.  Tests  up  to  16,000  volts  can  be  made.  Energy  is 
obtained  at  220  volts  from  a  supply  system,  and  the  voltage 
is  raised  to  2000  volts  by  a  transformer.  Single-phase  cur¬ 
rent  at  2000  volts  passes  from  the  secondary  terminals  of 
this  transformer  to  the  primary  terminals  of  a  Cowan-Still 
regulating  transformer.  The  output  of  the  regulating  trans¬ 
former  at  the  secondary  terminals  is  obtained  at  any  pres¬ 
sure  from  zero  to  2000  volts.  This  transformer  feeds  in 
turn  the  primary  circuit  of  the  high-tension  transformer, 
which  gives  out  current  at  any  pressure  from  zero  to  60,000 
volts  in  accordance  with  the  position  of  the  hand-wheel  of 
the  Cowan-Still  regulator. — London  Electrician,  March  14, 

1913- 

Electric  Transmission  of  Color  Photographs. — S.  M. 
Powell. — The  use  of  color-sensitive  cells  suggests  the  possi¬ 
bility  of  transmitting  color  photographs  over  an  ordinary 
telegraph  line.  The  solution  of  the  problem  is  closely  re¬ 
lated  to  multiplex  telephony,  since  at  least  three  distinct 
high-frequency  electrical  oscillations  are  transmitted  over 
the  same  line.  Algeri  Marino  has  evolved  a  system  for  the 
electrical  transmission  of  color  photographs  by  the  use  of 
three  oscillations  of  high  but. different  frequencies,  derived 
from  Poulsen  arcs.  The  intensity  of  the  oscillations  at  the 
transmitting  station  is  controlled  by  analyzing  light  beams 
from  the  picture  to  be  transmitted,  and  these  oscillations  are 
employed  to  control  other  arcs  at  the  receiving  station,  con¬ 
nected  in  circuits  tuned  to  the  frequencies  employed.  An 
opaque  diaphragm  (Fig.  2)  having  perforations  of  equal 
diameter,  and  equally  spaced  transversely,  moves  uniformly 
in  front  of  an  aperture  in  the  dark  chamber  and  quite  close 
to  the  plate  carrying  the  image  to  be  transmitted.  The 
diameter  of  the  perforations  is  from  0.7  mm  to  1.2  mm, 
according  to  the  fineness  of  working,  and  the  holes  are  equi¬ 
distant  horizontally  and  are  in  successively  lower  bands. 
As  the  diaphragm  moves  uniformly,  the  first  hole  traverses 
the  whole  image  opposite  to  the  first  band,  and  as  soon  as 
this  hole  has  passed  from  one  side  to  the  other  of  the  image 
the  next  hole  traverses  the  immediately  lower  strip  thereof, 
and  so  on.  Since  the  diameter  and  position  of  the  holes 
can  be  determined  with  high  accuracy,  very  perfect  decom¬ 
position  can  be  effected  and  no  discontinuities  are  visible 
in  the  reproduced  picture.  The  horizontal  distance  between 
perforations  may  be  equal  to  the  breadth  of  the  plate,  but  it 
is  better  to  make  it  somewhat  greater  so  that  an  interval 
elapses  between  the  tracing  of  successive  trips.  During  this 
interval  (which  may  be  regulated  by  the  spacing  of  the 
holes)  the  seven  selenium  cells  remain  in  darkness  and  thus 
an  opportunity  of  losing  residual  conductivity  is  afforded 
them.  Returning  now  to  the  sending  and  receiving  circuits 
for  color  telegraphy.  Fig.  3  shows  the  transmitting  connec¬ 
tions  in  which  are  applied  the  fundamental  principles 
evolved  by  Ruhmer.  The  selenium  cells  are  in  three  groups, 
of  which  the  first  and  third  contain  two  cells  in  parallel. 
Each  group  is  shunted  in  a  battery  circuit  closed  by  a  self¬ 


induction  coil  L  connected  in  the  supply  circuit  of  a  Poulsen 
arc  as  shown.  The  circuit  of  the  battery  may  be  closed  on 
the  inductance  coil  in  the  oscillating  circuit,  as  in  the 
Campos  system  of  wireless  telephony.  These  are  the  best 
two  arrangements  for  the  electrical  transmission  of  photo¬ 
graphs,  inductive  coupling  being  impossible  at  this  point. 
The  three  Poulsen  arcs  emit  continuous  trains  of  waves  of 
different  frequencies  and  induce  corresponding  currents  in 
the  line  coils  and  hence  superimpose  three  distinct  resonant 
circuits  tuned  respectively  to  the  frequencies  of  the  arcs  at 
the  sending  station.  These  circuits  terminate  across  three 
Poulsen  arcs  placed  close  together  as  shown,  and  in  front  of 
the  arcs  are  three  colored  screens — ^5i,  a  mixture  of  red  and 
orange;  S^,  a  mixture  of  yellow,  green  and  blue;  5*,,  a 
mixture  of  indigo  and  violet.  If  of  equal  initial  intensity, 
the  beams  transmitted  through  these  screens  form  white 
light  when  combined  by  the  lens  L.  It  should  be  noted  that 
the  detectors  used  in  the  receiving  circuits  must  have  uni¬ 
lateral  conductivity.  The  De  Forest  audion  valve  gives  the 
best  results,  but  crystal  detectors  can  also  be  employed 
satisfactorily.  At  the  sending  station  the  beam  of  light 


FIGS.  2,  3  AND  4 — APPARATUS  AND  CIRCUITS  FOR  TRANSMIT¬ 
TING  COLOR  PHOTOGRAPHS 


which  traverses  the  color  photograph  (ordinary  telephoty), 
or  the  objective  of  the  photographic  chamber  in  the  case  of 
direct  telephoty,  falls  on  the  seven  selenium  cells  and 
actuates  one  or  more  of  the  groups  according  to  the  con¬ 
stituent  colors  in  its  composition.  The  waves  emitted  by  the 
transmitting  arcs,  and  hence  the  intensities  of  the  three 
high-frequency  line  currents,  are  correspondingly  modu¬ 
lated.  At  the  receiving  station  the  three  components  of 
the  line  current  are  tuned  out  and  rectified  and  then  modu¬ 
late  the  luminous  intensity  of  the  arcs  behind  the  three 
colored  screens  in  sympathy  with  the  variations  in  the  line 
current  components,  and  hence  are  ultimately  in  sympathy 
with  the  depth  and  color  of  the  image  transmitted.  The 
resultant  combined  beam  at  the  receiving  station  is  identical 
in  color  variations  with  the  original  and  may  be  used  to  take 
color  photographs  in  the  ordinary  manner.  In  order  to 
obtain  the  best  possible  separation  of  the  line  current  com¬ 
ponents  at  the  receiving  station,  the  coupling  of  the  trans¬ 
formers  r„  Tj,  Tj  (Fig.  4)  should  be  weak.  At  the  sending 
station,  however,  the  line  transformer  coupling  must  be  as 
strong  as  possible. — London  Elec.  Review,  March  14,  1913. 

Wireless  Telegraphy. — F.  J.  Chambers. — A  long  and  pro¬ 
fusely  illustrated  article  on  the  Lodge-Chambers  system  of 
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wireless  telegraphy.  Reference  is  made  to  the  1897  patent 
of  Sir  Oliver  Lodge,  describing  a  inethgd  of  charging  the 
radiator  by  an  “impulsive  rush.”.  The  1897  Lodge  trans¬ 
mitter  is  said  to  have  been  the  6rst  lifeless  telegraph 
transmitter  including  two  coupled  circuits.**  Lodge’s  trans¬ 
mitter  was,  in  fact,  a  special  form  of  Tesla  oscillation  gen¬ 
erator  applied  to  wireless  telegraphy.  A  description  is 


FIG.  5 — CHAMBERS  ROTARY  DISCHARGE 


given  of  the  multiple  spark-gap  of  Chambers  which  is  de¬ 
signed  to  carry  out  Lodge’s  system  upon  the  higher  powers 
now  in  vogue.  This  consists  essentially  of  a  multiple  spark- 
gap  in  which  each  individual  spark  is  formed  between  sur¬ 
faces  very  closely  adjacent  and  in  relative  motion,  the  elec¬ 
trodes  having  such  dimensions  as  to  possess  considerable 
heat  capacity.  Two  sets  of  electrolytic  copper  disks  sepa¬ 
rated  by  insulating  washers  .are  mounted  upon  insulated 
shafts.  The  form  of  the  disks  is  shown  in  Fig.  5.  One  set 
of  disks  rotates  in  ball  bearings  fitted  in  the  fixed  pedestal 
brackets  T  and  T.  The  other  set  is  mounted  in  a  rigid 
cradle  K,  which  swings  about  the  axis  shown  and  is  clamped 
in  any  position  by  L  and'L.  The  ends  of  both  the  shafts 
are  produced  and  carry  pulleys  for  belt  driving.  The  swing¬ 
ing  cradle  is  fitted  with  coach  springs,  5  and  S,  and  the 
adjustment  of  the  swinging  cradle  is  made  by  A  against 
these  springs  in  compression.  Owing  to  the  fine  thread  on 
the  adjusting  screw  A  and  the  leverage,  the  distance  be¬ 
tween  one  set  of  disks  and  the  other  can  be  regulated  with 
great  precision.  Brushes  BB  make  contact  with  the  outer 
disks  on  one  shaft  as  shown.  The  spark  passes  from  one 
outside  disk  to  the  opposite  double  disk,  from  that  to  its 
neighbor  on  the  other  shaft,  and  so  on  through  all  the  gaps 
in  series  until  the  brush  at  the  other  end  is  reached.  In 


motion  of  the  adjacent  electrodes,  or  an  alternative  method 
is  to  drive  the  two  sets  of  disks  in  opposite  directions  at 
slightly  different  speeds,  in  which  case  the  spark  is 
subjected. to  the  air  blast  produced  by  surface  friction 
and  there  is  also  a  magnetic  blow-out  effect  similar 
to  that  which  is  obtained  in  the  well-known  horn  ar¬ 
rester.  .  The  author  then  describes  the  designs  of  the 


standard  forms  of  the  various  apparatus  used  in  the  Lodge- 
Qiambers  system.  Reference  is  made  to  the  'Tiarmohic* 
selector,”  which,  it  is  claimed, is  novel.  This'  “harmonic 
.selector’l  (Fig’,  6)  consists  9f  a  transfofmer,* which  may  or 
may  not  contain  iron,  the  secondary  of  which  is  connected 
through  a  variable  condenser  and  a  pair  of  telephone  re¬ 
ceivers.  Most  modern  wireless  detectors  convert  high-fre¬ 
quency  currents  into  what  may  be  described  as  a  series 
of  very  short  unidirectional*  impulses  (see  Fig.  7),  the  fre¬ 
quency  of  which  depends  on  the  spark  frequency  of  the 
transmitter.  Now,  if  such  impulses  are  brought  to  bear 
upon  a  circuit  which  has  a  natural  period  of  its  own,  the 
maximum  alternating  effect  in  this  circuit  is  obtained  when 
the  frequency  of  the  impulses  corresponds  with  the  natural 
frequency  of  the  circuit,  or,  in  a  wireless  receiver,  for  in¬ 
stance,  where  the  duration  of  an  individual  impulse  is  very 
short,  the  period  ofsthe  closed  circuit  may  be  some  multiple 
of  the  impulse  frequency.  Now,  as  the  selectivity  of  such 
a  closed  circuit  depends  very  greatly  upon  its  natural  decre¬ 
ment,  the  inductance  should  be  large  and  the  resistance  low. 
In  the  harmonic  selector,  by  the  adoption  of  the  coupled 
closed  secondary  circuit,  it  is  possible  to  choose  suitable 
inductance  and  resistance  values,  and  quite  remarkable  selec¬ 
tivity  between  transmitting  stations  with  different  spark 
frequencies  has  been  observed.  Moreover,  wrtl\  this  ar¬ 
rangement,  owing  to  the  fact  that  an  alternating  current  of 
more  or  less  sinusoidal  form  operates  upon  the  telephone 
diaphragm,  full  advantage  can  be  taken  of  the  extreme 
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FIG.  7 — IMPULSE  ACTION  IN  HARMONIC  SELECtOR 

sensibility  of  this  to  frequencies  in  its  own  natural  neigh¬ 
borhood,  and  in  practice  the  secondary  circuit  is  adjusted 
to  a  frequency  which  is  some  multiple  of  the  spark  rate 
and  near  that  of  the  telephone  diaphragm. — honddn'  Elec¬ 
trician,  March  14  and  21,  1913. 


Book  Review 


r  Die  Gruudgesetze  uer  Wechselstromtechnik.  By  Gus¬ 
tav  Benischke.  Second  'enlarged  edition.  Braun¬ 
schweig,  Germany:  Friedr.  Vieweg  &  Sohn.  232 
pages,  189  illus.  Price,  5.8  marks. 

This  is  the  second  and  enlarged  edition  of  Volume  III 
of' a  good  textbook  on  elementary  alternating  .currents  and 
their  applications.  Although  vector  diagrams  are  fre¬ 
quently  presented  in  the  book,  and  with  the  internationally 
adopted  direction  of  phase  representation,  yet  it  U  strange 
that  complex  quantities  are  scarcely  referred^o.  Tfic 
power  and  range  of  the  treatment  might  be  greatly  increased 
if  complex  quantities  were  utilized.  It  is  also  to  1><  re¬ 
gretted  that  the  symbols  employed  to  represent.  Ohm’s  law 
are  not  those  internationally  adopted  by  the  1.  E.  C.  at 
Turin  in  1911.  In  general,  the  treatment  and  demonstra¬ 
tions  are  good  and  clear.  The  principal  sections  of  the 
book  relate  to  the  following  topics :  The  simple  alternating- 
current  circuit,  mutual  induction,  iron  cores,  condensers, 
complex  wave-forms,  polyphase  systems,  synchronous  ma¬ 
chines.  The  treatment  of  hysteresis  and  of  wave  analysis 
is  particularly  effective.  .  1  . 


New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Self -Starting  Synchronous  Motors 

A  self-starting  synchronous  motor  has  recently  been  de¬ 
signed  by  the  Lancashire  Dynamo  &  Motor  Company,  Traf- 
ford  Park,  Manchester,  England,  to  overcome  the  draw¬ 
back  characterizing  the  synchronous  machine  in  that  it  re¬ 
quires  skilled  attention  and  synchronizing  before  it  can  be 


FIG.  I — ROTOR  OF  SELF-STARTING  MOTOR 

put  on  the  circuit.  This  type  of  machine  starts  up  like  a 
wound-rotor  induction  motor,  and  w'hen  it  is  up  to  speed 
and  the  exciting  current  is  switched  on  it  pulls  itself  into 
step  automatically,  thus  enabling  the  motor  to  be  used  for 
all  sorts  of  industrial  purposes  where  a  synchronous  motor 
of  the  ordinary  type  would  be  inadmissible. 

The  current  is  switched  on  to  the  stator  by  the  stator 
sw  itch,  and  a  resistance  is  put  across  the  slip-rings  in  paral¬ 
lel  with  the  field  winding.  The  motor  then  starts  up,  and  as 
the  resistance  is  cut  out  the  speed  rises  until  it  gets  close  to 
synchronism.  At  this  point  the  rotor  is  put  across  a  buffer 
resistance,  and  the  switch  being  moved  one  step  further 
puts  the  exciter  across  the  slip-rings,  with  all  the  resistance 
in  series  with  the  field. 

The  motor  then  comes  into  synchronism  and  runs  as  a 
synchronous  motor,  the  field  excitation  being  adjusted  to 
suit  the  power-factor  which  is  required. 

This  type  of  motor  is  w'ell  suited  for  many  kinds  of 
industrial  works  and  for  driving  machines,  such  as  pumps 
or  air  compressors,  on  which  the  load  is  fairly  constant. 
The  excitation  can  be  adjusted  to  raise  the  power-factor  of 
the  works  to  something  in  the  neighborhood  of  o.g. 


The  rotor  is  constructed  with  numerous  ventilating  ducts, 
and  a  fan  of  the  full  rotor  diameter  is  provided  on  either 
side  of  it,  which,  in  conjunction  with  the  stator  end  shield, 
provides  an  adequate  ventilating  arrangement. 

The  rotor  coils  are  wound  with  flat  copper  strip  and 
afterward  tai)ed.  Standard  ball  bearings  are  fitted  to  the 
journals,  and  a  double-ball  thrust  bearing  is  provided  to 
keep  the  rotor  in  position,  the  other  bearings  being  free. 
These  motors  have  been  used  for  a  variety  of  driving  pur¬ 
poses  and  have  also  been  supplieil  to  run  idle  and  act  as 
rotary  condensers. 

The  cut  shows  a  750-hp  combination,  one  of  two  similar 
sets  supplied  to  the  city  of  Guelph,  Canada,  each  consisting 
of  a  750-hp,  25-cycle  self-starting  synchronous  motor  di¬ 
rectly  coupled  to  a  direct-current  railw'ay  generator  and  an 
alternator  with  exciter.  The  latter  machine  delivers  cur¬ 
rent  at  62.5  cycles.  The  set  runs  at  750  r.p.m.  from  2200- 
volt,  three-phase  mains. 


Air-Cooled  Transformers 

The  transformer  illustrated  herewith  is  a  single-phase, 
50-kw,  3300-1 10- volt,  60-cycle  air-cooled  unit  made  by 
the  Foster  Engineering  Company,  Wimbledon,  London. 
Eng’.and.  The  low-tension  coils  are  cylindrical  and  form- 
wound  and  placed  next  to  the  cores.  The  high-tension 
windings  are  also  form-wound  in  sections  and  are  sepa¬ 
rately  taped  and  arranged  outside  the  low-tension  coils. 
The  porcelain  insulators  between  the  sections  of  the  coils 
allow  of  ample  cooling  surface.  The  insulation  between 
the  low-tension  and  the  high-tension  coils  consists  of  a 
mica  tube  on  each  limb.  As  the  cores  are  covered  by 
fiber  angle  pieces  placed  on  the  corners,  the  low-tension 
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FIG.  2 — 750-HP  COMBINATION  UNIT  AIR-COOLED  TRANSFORMER 


The  motors  are  of  the  revolving-field  type  with  cylin¬ 
drical  rotors.  The  stator  windings  are  form- wound,  em¬ 
bedded  in  partially  closed  or  open  slots  and  insulated  in 
micanite  troughs,  which  project  some  distance  from  the 
core  and  provide  against  breakdown  at  the  point  where  the 
windings  leave  the  slots.  The  end  connections  also  are 
clamped  to  the  end  plates  when  necessary. 


coils  are  well  insulated  and  breakdown  need  not  be  feared 
on  this  point. 

A  special  fire-proofing  and  heat-dissipating  treatment  is 
applied  to  all  windings,  which  is  said  to  make  the  coils 
practically  indestructible  and  -which  allows  a  very  ‘  heavy 
overload  to  be  carried  for  extended  periods  without  injury 
to  the  transformer. 
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and  center  post ;  carbon  sparking  tips  are  provided  for  the 
final  break.  The  resistors  of  the  starters  are  either  of 
ordinary  unit  type  or  of  the  cast  grid  type,  according  to 
the  size  of  the  starter. 

When  the  starters  are  mounted  in  boxes  together  with  a 
circuit  breaker  they  are  provided  only  with  a  no-voltage 
release,  but  when  arranged  in  boxes  with  switches  and 
fuses  they  are  generally  provided  with  both  no-voltage 
and  overload  release  coils. 


Motor-Control  Pillars 

The  British  Westinghouse  Electric  &  Manufacturing 
Company,  Ltd.,  manufactures  a  Hne  of  motor-control  pillars 
for  direct-current  circuits  which  are  particularly  well 
adapted  for  use  in  exposed  and  damp  places  such  as  dock¬ 
yards,  railway  yards,  mills  and  chemical  works.  They 
are  of  substantial  construction,  all  parts  are  inclosed  in 


Double-Inclosed  Flame-Arc  Lamps 

The  principle  of  the  double-inclosed  lamp  with  ordinary 
electrodes  is,  as  is  well  known,  to  increase  the  time  during 
which  the  lamp  will  burn  without  re-trimming  and  decrease 
the  electrode  consumption  by  preventing  access  of  air  to. 
the  arc.  The  properties  of  flame  electrodes,  which  give 
about  five  times  as  much  light  as  ordinary  carbon  electrodes, 
are  opposed  to  the  application  of  this  principle  to  flame-arc 
lamps.  While  ordinary  carbon  electrodes  leave  a  residue 
in  the  shape  of  hard  particles,  flame  electrodes  give  off  a 
flaky  deposit  which  settles  everywhere  where  the  gases  are 
given  an  opportunity  of  cooling.  In  addition  to  this,  the 
gases  tend  to  corrode  the  glass  of  the  globe,  thereby  de¬ 
creasing  considerably  the  brilliance  of  the  light  after  a 
short  time  of  burning.  This  difficulty  has  been  overcome 
in  open-arc  lamps  by  artificial  ventilation. 

Though  it  was  impossible  to  employ  this  method  in  in- 
closed-flame  lamps,  long-burning  inclosed-flame  arc  lamps 
are  now  manufactured  by  the  Siemens- Schuckertwerke, 
Berlin,  and  by  the  Siemens  Brothers  Dynamo  Works,  Ltd., 
London,  which  lamps  are  said  to  satisfy  all  demands  as  to 
freedom  from  deposit,  number  of  burning  hours  and  illu¬ 
minating  qualities. 

Electrodes  made  by  Gebriider  Siemens  &  Company,  Ger¬ 
many,  white  or  yellow,  are  used ;  the  unconsumed  particles 
of  these  electrodes  are  said  not  to  produce  any  corrosive 
effect  whatsoever,  and  by  their  special  composition  the 
energy  consumption  is  kept  low,  notwithstanding  the  ex¬ 
clusion  of  air.  The  deposit  is  caused  to  settle  on  certain 
parts  only,  so  that  the  diffusion  of  the  light  is  not  hindered. 

The  casing,  as  illustrated  in  Fig.  i,  consists  of  an  inner 


FIG.  I — INTERIOR  OF  MOTOR-CONTROL  FIG.  2 — MOTOR-CON- 
BOX  FOR  WALL  MOUNTING  TROL  PILLAR 


rigid  cast-iron  weatherproof  boxes  and  all  parts  are  inter¬ 
changeable. 

These  boxes  and  pillars  are  made  either  for  wall  or 
floor  mounting,  in  various  combinations,  such  as  the  fol¬ 
lowing:  Double-pole,  overload  circuit-breaker  and  motor 
starter  with  no-voltage  release;  double-pole,  overload  cir¬ 
cuit-breaker,  motor  starter  with  no-voltage  release  and  field 
rheostat;  double-pole,  quick-break,  single-throw  knife 
switch,  two  single-pole  cartridge  fuses  and  motor  starter 
with  no-voltage  and  overload  releases;  double-pole,  quick- 
break,  single-throw  knife  switch,  two  single-pole  cartridge 
fuses,  motor  starter  with  no-voltage  and  overload  releases, 
and  field  rheostat.  To  any  of  these  combinations  extra  at¬ 
tachments  can  be  added,  such  as  slow-motion  starting  gear 
on  starter,  weak  field  interlocking  device  on  starter,  moving 
iron  ammeter,  moving  coil  ammeter  and  others. 

The  boxes  are  arranged  for  containing  either  a  circuit- 
breaker  and  a  motor  starter  or  a  switch,  fuses  and  a  motor 
starter,  as  may  be  required.  When  a  field  rheostat,  ammeter 
or  a  combination  of  these  is  required  the  apparatus  is 
mounted  on  top  of  the  box  as  shown  in  Fig.  2. 

Up  to  the  loo-amp  size  the  circuit-breakers  are  of  the 
double-pole  fixed-handle  type  and  above  that  size  they  are 
of  the  loose-handle  type ;  that  is,  they  cannot  be  held  in  the 
closed  position  while  there  is  an  overload  on  the  motor. 
Two  overload  release  coils  are  provided,  one  on  each  pole, 
and  these  are  adjustable  from  approximately  full-load  cur¬ 
rent  to  100  per  cent  above  full  load.  Since  the  overload 
trip  is  on  the  breaker,  the  circuit  is  broken  there  and  not 
on  the  starter  when  an  overload  occurs.  A  magnetic  blow¬ 
out  can  be  fitted  when  required.  When  the  switches  and 
fuses  are  mounted  in  the  boxes  the  circuit-breaker  is,  of 
course,  dispensed  with. 

The  switch  is  of  the  double-pole,  quick-break,  single¬ 
throw  knife  type  and  is  mounted  on  a  slate  base  in  the  box 
above  the  motor  starter.  It  is  operated  from  outside  the 
box  by  means  of  a  lever  mounted  at  the  side. 

_  The  motor  starters  are  generally  of  standard  type  but 
somewhat  modified  to  render  them  suitable  for  being 
mounted  in  the  boxes.  The  face  plates  are  provided  with 
contacts,  renewable  from  the  front;  a  separate  collector 
ring  is  fitted  so  that  no  current  is  carried  through  the  hub 


FIGS.  I  AND  2 - DOUBLE-INCLOSED  FLA  ME- ARC  LAMP 


and  outer  sleeve  m,  the  cylinder  z,  and  the  globe  ring  r. 
The  cylinder  z  divides  the  deposit  chamber,  formed  by  the 
outer  and  inner  sleeves,  into  two  circulating  chambers, 
2,  and  r,.  It  is  fixed  to  the  inner  sleeve  by  means  of  a 
bayonet  fastening  and  can  easily  be  withdrawn.  The 
gases  are  conducted  from  the  arc  into  the  circulating  cham* 
ber  z^\  thence  rising  up  and  passing  into  the  chamber  2,, 
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they  are  then  drawn  down  in  a  purified  condition  into  the  oscillations  may  be  harmless  or  may  result  in  local  high  po- 

innti*' globe.  ‘  The  cotMing  effect  obtained  by  this  means  tentials  as  a  result  of  resonance.  This  same  phenomenon 

causes  the  solid  matter  ki  suspension  in--the  gases  to  settle  in  a  very  milt}  form  has  been  noticed,  at  ^imes  of  charging 

on  the 'inner  surfaces  of  the  circulating  diambers.  Thd'  aluminum,  arresters.  By  the  addi}ionj  of  charging  resistors 
small  amount  of  solid  matter  which  passes 'back  into  the  and  short-circuiting  cqntacts.  for  thp^  horn-gaps  the.^o's-’ 

globe 'with  the  gases  is  deposited  on  the  coolest  portion  of  sibility  of  troubles  due  to  the  charging  of  arresters  is  said 

the  intier  globe,  namely,  the  lower  third  of  the  globe.  This  to  be  greatly  minimized  if  not  entirely  eliminated, 

is  of  no  consequence  as  far  as  the  emission  of  light  is  con¬ 
cerned; ''as  the  upper  portion  of  the  globe  through  which 
the  light  is  emitted  remains  practically  free  from  deposit. 

The  inner  globe  is  inclosed  in  an  outer  globe,  which  serves 
to  prevent  it  from  becoming  cool  and  to  protect  it  against 
wind  and  rain. 


Horn-Gaps  for  Aluminum  Lightning  Arresters  ' 

An  improvement  in  the  construction  of  horn-gaps  for 
aluminum  lightning  arresters  has  been  made  by  the  addi¬ 
tion  of  charging  resistors.  The  discharge  paths  to  the 
cells  consist  of  a  main  gap  and  an  auxiliary  gap,  with  a 
low-rpsistance  unit  in  parallel  with  the  main  gap. 

The  auxiliary  gap  has  a  smaller  setting  than  the  main 
gap  and  is  fitted  with  a  short-circuiting  contact  which  at 
times  of  charging  bridges  the  auxiliary  gap  and  charges 
the  cells  through  the  resistors. 

In  the  normal  operation  of  the  arrester  this  arrangement 
of  horns  introduces  selective  paths  for  the  discharge  of 
lightning  or  other  forms  of  potential  surges.  One  path 
consists  of  a  small  auxiliary  gap,  a  low-resistance  unit  and 
the  aluminum  cells.  The  other  path  consists  only  of  the 
main,  gap  and  the  aluminum  cells.  All  discharges  will  first 
spark  across  the  auxiliary  gap  and  pass  to  ground  through 
the  rtjsistor  and  the  cells.  If,  however,  the  quantity  of 
the  discharge  is  too  great  to  be  dissipated  through  this  path, 
the  discharge  automatically  shunts  to  the  main  gap  where 
it  is  not  impeded  by  the  resistors.  The  resistance  is  low  in 


Boiler  Cleaning  by  Oxy- Acetylene  Flame' 

A  new  process  for  cleaning  boilers  from  scale  has  been 
invented  by  Mr.  Adolph  Schror,  of  the  Pyro  Boiler  Cleaning 
Company,  37  Essex  Street,  Strand,  London.  This  method 
employs  the  heat  generated  by  an  oxy-acetylene  flame, 
which,  on  application  to  the  scale,  causes  it  to  become 
detached  from  the  boiler  plate  owing  either  to  the  expan¬ 
sion  of  the  scale  or  to  the  generation  of  steam  between  it 
and  the  plate.  At  a  recent  demonstration  on  an  old  boiler 
it  w.as  shown  that  after  the  flame  had  been  applied  for  a 
few  seconds  tjie  5cale  fe}l  away  from  the  plates. 

It  is  claimed  thaCthe  plates  are  not  irijured  by  the  process. 
This  point  was  demonstrated  by  placing, a  4)iece -of  .boiler 
scale  about  6  in.  square  and  ^  in.  thick  flat  on  the  hand 
and  applying  the  fiame  for.  a  full  minute  without  causing 
any  inconvenience  to  the  hand  underneath.  Apart  from 
the  interest  attached  to  this  method  of  boiler  scale  removal, 
this  demonstration  indicates  the  urgent  necessity  of  keeping 
boilers  as  free  from  scale  as  possible.  It  has  been  shown 
that  an  oxy-acetylene  flame  applied  for  a  few  minutes  does 
not  heat  boiler  plates  covered  with  scale  and  consequently 
the  amount  of  heat  transmission  must  be  greatly  retarded. 

.After  being  cleaned  by  this  process  a  boiler  may  be 
coated  with  a  special  paint,  which,  it  is  stated,  enables  sub¬ 
sequent  deposits  of  scale  to  be  removed  at  intervals  of 
three  months  by  means  of  a  hand-operated  tool,  and  also 
prevents  pitting  and  corrosion  of  the  plates.  . 
value,  and  consecjuently  all  but  the  heaviest  discharges  are  The  consequent  saving  in  fuel  is  claimed  to  be  between 
taken  care  of  by  this  auxiliary  path.  15  per  cent  and  40  per  cent  according  to  the  amount  of 

It  is  well  known  that  any  arc  on  a  high-voltage  circuit,  scale  removed,  in  addition  to  the  saving  effected  by  pro- 
especially  if  it  alters  the  electrostatic  condition  of  the  .  longing  the  life  of  the  boiler.  Another  advantage  claimed 
circuit,  i&  acconqxanied  by  oscillations.  .\n  example  of  this  ^  is  that  with  this  system  all  parts  of  the  boiler,  including 
is  noted  when  ;in  arc  takes  place  over  a  line  insulator  or  those  which  are  usually  inaccessible  to  the  chipping  Uam- 
from  a, transmission  line  to  an  adjacent  tree, The  resulting ^.jner,  may  be  cleaned  easily.  .  ,  .  - 


798 


ELECTRICAL  WORLD 


Vol.  61,  No.  is 


April  12.  1913 


ELECTRICAL  WORLD 


797 


Most  Powerful  Electric  Locomotive  in  the  World 
‘  for  New  York  Central  'Lines'  ' 

The  New  York  Central  &  Hudson  River  Railroad  re-' 
cently  placed  in  service  an  electric  locomotive  of  novel 
form,  and  as  a  result  of  an  exhaustive  series  of  tests  upon 
it  a  contract  has  been  awarded  the  General  Electric  Com¬ 
pany  for  nine  additional  locomotives  of  the  same  design. 
The  electric  locomotives  at  present  in  service  on  the  New 
York  Terminal  weigh  approximately  115  tons,  and  while 
the  new  locomotive  is  considerably  lighter,  as  it  weighs  only 
100  tons,  it  is  much  more  powerful,  being  provided  with 
ample  forced-air  ventilation  and  designed  with  a  view  to 
continuous  high-speed  service.  All  the  weight  is  carried 
on  motor-driven  axles,  while  the  original  locomotives  have 
only  70  tons  weight  on  the  driving  wheels.  The  new  en¬ 
gines  will  exert  sufficient  tractive  effort  to  haul  a  train 
weighing  1000  tons  at  60  miles  per  hour.  In  regular 
service  they  have  a  capacity  for  developing  1400  hp  con¬ 
tinuously  and  can  develop  as  high  as  5000  hp  for  short 
periods. 

At  the  present  time  the  New  York  Central  &  Hudson 
River  Railroad  is  operating  forty-seven  electric  locomo¬ 
tives  in  the  New  York  Terminal  service.  Of  these,  thirty- 
five  were  built  in  1906  and  twelve  in  1908.  They  are  all 
of  the  115-ton  type  and  each  is  equipped  with  four  bipolar, 


could  be  changed  from  parallel*  to  series  and  the  same 
speeds 'and  control 'combinations  is  cfti'600  volts  could  then 
be  obtained. 

The  control  equipment  on  the  locomotive  is  the  Sprague- 
General  Electric  Type  M.  The  external  regulating  re¬ 
sistors,  divided  into  four  parts,  are  directly  connected,  each 
part  to  a  pair  of 'motors  permanently  grouped  in  parallel. 
The  pairs  of  motors  with  their  respective  resistors  are 
connected  all  in  series  on  the  first  point  of  the  controller. 
The  resistance  is  varied  through  eight  points  on  the  con¬ 
troller  and  finally  short-circuited  on  the  ninth  or  running 
point.  The  pairs  are  then  operated  similarly  in  series- 
parallel  with  all  resistance  cut  out  on  the  seventeenth 
point.  Finally  all  the  pairs  are  connected  in  parallel,  with 
the  twenty-fourth  step  a  running  point.  This  provides  a 
control  with  nine  steps  for  series,  eight  steps  for  series- 
parallel  and  seven  steps  for  parallel.  The  transition  be¬ 
tween  all  four  pairs  of  motors  in  series  to  series-parallel 
is  accomplished  by  short-circuiting  two  of  the  pairs  of 
motors  during  the  instant  of  transfer.  The  transition  be¬ 
tween  series-parallel  and  parallel  is  effected  by  means  of 
the  standard  bridge  method. 

The  motor-cut-out  switches  are  connected  so  that  any  .pair 
of  motors  may  be  cut  out  of  circuit.  The  locomotive  will 
operate  when  a  pair  of  motors  is  cut  out  with  two  group¬ 
ings  of  the  motors,  the  first  with  two  pairs  of  motors  in 


MOST  POWERFUL  LOCOMOTIVE  IN  THE  WORLD 


gearless  motors.  The  new  locomotive  also  has  the  bipolar 
gearless  design,  but  it  is  equipped  with  eight  motors.  Each 
of  the  motors  has  approximately  three-fourths  the  rating 
of  the  motor  used  on  the  previous  engines,  making 
the  aggregate  rating  of  the  locomotive  approximately  50 
per  cent  greater  than  before  and  affording  approximately 
25  per  cent  higher  speed. 

There  are  four  independent  magnetic  circuits  in  the  loco¬ 
motive  corresponding  to  the  four  trucks.  The  magnetic  flux 
path  on  each  truck  passes  in  series’ through  the  fields  and 
armature  of  one  motor,  through  the  center  transom  and 
the  fields  and  armature  of  the  second  motor  to  the  end 
frame  and  then  returns  to  the  starting  point  through  the 
two  side  frames  and  a  reinforcing  magnet  bar  lying  parallel 
with  the  frames. 

Each  motor  at  its  one-hour  rating  has  a  capacity  of  325 
amp  on  600  volts,  or  a  continuous  rating  of  260  amp  on 
600  volts  under’  forced  ventilation.  ’  For  the  complete 
equipment  of  eight  motors  this  corresponds  to  a  capacity 
of  13,500-lb.  tractive  effort  at  54  miles  per  hour  for  the 
one-hour  rating  and  io,poo-lb.  tractive  effort  at  60  miles 
per  hour  continuously. 

Electrically  the  motors  are  connected  permanently  in 
parallel  in  pairs,  and  the  pairs  can  ,be  connected  in  three 
combinations:  viz.,  series,  series-parallel  and  parallel.  They 
are  insulated  for  1200  volts,  so  that  if  at- any  future  time  it 
should  be  desired  to  operate  the  locomotive  on  1200  volts, 
the  permanent  connections  for  the  four  pairs  of  motors 


series  and  the  second  with  three  pairs  of  motors  in  parallel. 
An  ammeter  is  located  at  each  engineer’s  position  and 
records  the  current  in  the  circuit  of  one  pair  of  motors. 

Current  is  collected  by  '  eight'  underrunning  third-rail 
shoes,  or  by  two  overhead  trolleys  when  on  gaps  jn  the 
third-rail.  The  overhead  trolleys  are  the  pantograph,  type 
and  are  pneumatically  operated.  They  can  be  put  into  serv¬ 
ice  from  either  engineer’s  position  by  a  foot-operated  valve. 
The  trolley  is  designed  for  intermittent  use  and  is  therefore 
arranged  to  be  held  in  a  raised  position  only  while  the 
valve  is  held  open  by  the  engineer’s  foot.  •  '  ' 

The  blower  set  provided  for  ventilating  the  driving  mo¬ 
tors  is  located  in  the  central  compartment.  It  .is,  arranged 
to  deliver  24,000  cu.  ft.  of  air  per  minute  and  is  driven  by 
a  series-wound  motor  of  the  railway  type.  The  air  com¬ 
pressor  is  of  the  two-stage  motor-driven  type  with  a  piston 
displacement  gf  100  cu.,  ft.  of  air  per  minute  wdien  pump¬ 
ing  against  a  tank  pressure  of  135  lb.  per  sq.  in.  The 
air  is  taken  from  the  interior  of  the  central  compaftment 
through  a  screen,  which  prevents  the  entrance  of  particles 
of  dust.  The  compressed  air  in  passing  from  the  low- 
pressure  to  the  high-pressure  cylinder  is  conducted  through 
radiating  pipes  under  the  platform  of  the  main  cab..  From 
the  high-pressure  cylinder  it  is  delivered  into  a  series  of 
air  reservoirs.  There  are  four  of  these,  each  16  in.  x  90 
in.  They  are  located  under  the  floor  of  the  cab  and  con¬ 
nected  in  series,  which  affords  a  further  opportunity  for 
radiation  and  condensation. 
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Industrial  and  Financial  News 


Public  Utility,'  Commercial,  Corporate  and  Trade  Devel¬ 
opments — The  Electrical  Material  and  Security  Markets 


Day  &  Zimmerman  Open  New  Offices  in  Philadelphia. — 
On  April  5  the  firm  of  Day  &  Zimmerman,  engineers,  cele¬ 
brated  eleven  years  of  activity  in  the  industrial  and  mechan¬ 
ical  engineering  and  public-utility  fields  by  giving  a  house¬ 
warming  at  its  new  offices,  611-613  Chestnut  Street,  Phila¬ 
delphia.  The  new  offices  were  also  formally  opened  for 
business  at  the  same  time.  As  a  part  of  the  occasion  a 
reception  was  tendered  to  a  large  number  of  guests,  among 
whom  were  many  well-known  manufacturers,  bankers,  rail¬ 
road  officials,  both  steam  and  electric,  electrical  and  mechan¬ 
ical  supply  dealers  and  other  friends  and  clients  of  the 
company.  In  addition  to  the  new  quarters,  the  equipment 
of  which  is  thoroughly  modern  in  every  respect,  the  firm 
also  has  a  branch  office  at  43  Exchange  Place,  New  York, 
and  offices  in  various  sections  of  the  country  where  public- 
utility  properties  are  operated  under  its  management.  With 
the  engineering  organization  which  it  maintains,  the  firm 
is  in  a  position  to  handle  industrial  commissions  of  any 
magnitude  and  variety,  from  examinations,  reports  and 
recommendations  to  erecting  buildings  for  industrial  pur¬ 
poses  and  installing  the  necessary  equipment.  In  the 
public-utility  field  the  firm  operates  the  Penn  Central  Light 
&  Power  Company,  which  furnishes  electric  service  in  the 
State  of  Pennsylvania  in  Altoona,  Hollidaysburg,  Juniata, 
Duncansville,  Huntingdon,  Petersburg,  MeVeyton,  Lewis- 
town,  Burnham,  Yagerstown,  Reedsville,  portgage  and 
Gallitzin,  and  artificial  gas  to  Lewistown  and  Huntingdon. 
The  firm  also  operates  the  Lewistown  &  Reedsville  Electric 
Railroad,  the  system  of  which  extends  from  Lewistown 
Junction  to  Reedsville,  including  local  service  in  Lewris- 
town,  and  an  important  branch  of  this  line  extends  to 
Burnham,  Pa.,  where  the  works  of  the  Standard  Steel  Com¬ 
pany  are  located.  The  Citizens’  Traction  Company  of 
Venango  County,  Pa.,  serving  the  cities  of  Oil  City  and 
Franklin,  Pa.,  and  intervening  territory,  is  another  property 
operated  by  this  firm.  As  this  company  serves  one  of  the 
most  prosperous  localities  in  Pennsylvania,  Oil  City  being 
the  most  important  crude-oil  center  in  the  State,  it  has  been 
deemed  expedient  to  make  extensive  improvements  and 
extensions  to  the  property  in  the  near  future.  The  firm  is 
also  interested  in  the  Citizens’  Light  &  Power  Company, 
which  supplies  electrical  energy  in  Oil  City  and  vicinity. 
Among  some  of  the  engineering  and  construction  contracts 
handled  by  the  firm  may  be  mentioned  the  advisory  work 
done  by  it  in  connection  with  the  electrical  installation  re¬ 
quired  for  eight  large  Lidgerwood  cableways  purchased  by 
the  Isthmian  Canal  Commission  for  the  building  of  the 
Gatun  locks.  Subsequently  the  firm  assumed  entire  charge 
of  the  shop  inspection,  assembling  and  shipment  of  ma¬ 
terials  to  the  Canal  Zone,  the  erection  of  cableways  and 
their  tests  for  acceptance.  Some  of  the  engineering  and 
construction  work,  aside  from  that  already  mentioned  in 
the  industrial  line,  has  included  the  building  of  a  45,000-volt 
transmission  line  extending  from  Altoona  to  Twin  Rocks, 
Pa.,  a  distance  of  forty  miles;  a  45,000-volt  transmission  line 
extending  from  Eldorado  to  St.  Benedict,  a  distance  of 
tw’enty-five  miles;  a  45,000-volt  transmission  line  from  War¬ 
rior  Ridge  to  Lewistown,  thirty-five  miles  long;  approxi¬ 
mately  seventy-five  miles  of  66oo-volt  and  2300-volt  sec¬ 
ondary  line  for  various  properties;  a  number  of  high-tension 
step-down  transformer-stations,  including  the  buildings  and 
their  equipment;  the  change  in  the  distribution  system  in 
-Xltoona  from  overhead  to  underground,  necessitating  en¬ 
tire  change  of  switching  stations;  extensive  additions  and 
changes  to  the  power  plants  of  the  Penn  Central  property, 
including  installation  of  large  boiler  plants,  steam  turbo¬ 
generators  and  all  the  equipment  incidental  thereto;  new 
power  plant  for  the  Citizens’  Traction  Company  and  exten¬ 
sive  alterations  to  the  carhouses  and  the  like. 


Orders  Axle-Lighting  Equipment. — The  Atchison,  Topeka 
&  Santa  Fe  Railway  Company  has  recently  ordered  from 
the  Electric  Storage  Battery  Company  sixty-two  axle¬ 
lighting  equipments.  The  Electric  Storage  Battery  Com¬ 
pany  has  for  some  time  been  developing  a  new-  axle-lighting 
outfit  involving  a  number  of  radical  departures.  The 
dynamo  is  of  the  Rosenberg  type,  which  has  been  ex¬ 
tensively  used  abroad,  modified,  however,  to  give  constant 
voltage  characteristic  rather  than  constant  current.  The 
field  excitation  is  controlled  by  a  Wheatstone  bridge  com¬ 
bination  *of  circuits  without  any  moving  parts  or  contacts. 
The  decision  to  place  this  order  w'ith  the  Electric  Storage 
Battery  Company  was  based  on  the  results  of  a  test  of  this 
system  begun  last  fall  by  the  Santa  Fe  Railway.  The  equip¬ 
ment  which  was  put  in  service  for  the  purpose*  of  demon¬ 
stration  has  now  gone  over  60,000  miles  without  a  failure, 
and  the  result  of  this  demonstration  has  been  most  gratify¬ 
ing  to  the  Railway  Company  and  to  the  manufacturer. 

Will  Extend  Ontario  Transmission  Line. — Work  is  to  be 
started  within  a  few  weeks  upon  an  extension  of  the  trans¬ 
mission  line  of  the  Hydroelectric  Power  Commission  of 
Ontario  from  St.  Thomas  to  Windsor,  Ont.,  a  distance  of 
about  130  miles.  Contracts  amountiUg  to  approximately 
$750,000  for  high-tension  transmission  equipment  have  been 
awarded  by  the  commission  for  this  extension.  The 
Canadian  Bridge  Works  Company,  of  Walkerville,  Ont., 
has  been  awarded  the  contract  for  towers  and  footings  and 
the  Canadian  Porcelain  Company  will  supply  all  of  the  in¬ 
sulators.  The  Galt  Malleable  Iron  Company  has  received 
the  contract  for  malleable-iron  clamps  and  the  Canadian 
Westinghouse  Company  is  to  furnish  a  large  amount  of 
equipment.  W.  H.  Dunne,  Toronto,  has  received  a  contract 
for  pressed  steel  clamps.  The  construction  work  is  to  be 
started  at  four  or  five  points  along  the  line  between  St. 
Thomas,  Chatham  and  Windsor. 

Quick  Shipment  by  Gregory  Electric  Company. — At 
ii:.30  a.  m.  April  2  the  master  mechanic  of  the  Pennsylvania 
Railroad  Company’s  shops  at  Logansport,  Ind.,  telephoned 
the  Gregory  Electric  Company,  Chicago,  that  he  needed 
a  loo-kw,  250-voIt  generator  immediately  and  asked  that 
one  be  shipped  to  him  in  a  baggage  car  attached  to  a  limited 
train  leaving  the  Union  Station,  Chicago,  at  4:15  the  same 
afternoon.  This  station  is  about  2  miles  from  the  Gregory 
Company’s  works.  The  machine  was  delivered  at  the  sta¬ 
tion  one  hour  before  the  train  left  and  was  installed  and 
placed  in  operation  on  the  night  of  April  2. 

Dayton  Fan  Manufacturer  Saved  Finished  Stock  in 
Flood. — In  the  recent  catastrophe  at  Dayton,  Ohio,  the  fac¬ 
tory,  offices  and  machine  shop  of  the  D.  L.  Bates  &  Brother 
Company,  electric-fan  manufacturer  of  that  city,  were 
flooded  and  the  company’s  stationery,  catalogs  and  other 
printed  matter  were  destroyed.  The  finished  stock  of  fans, 
however,  was  on  the  fourth  floor  of  the  company’s  building 
and  escaped  injury.  The  company  stated  early  this  week 
that  it  would  be  in  a  position  to  ship  goods  by  April  5  or  6 
and  asks  that  its  customers  overlook  the  lack  of  the  usual 
printed  matter  sent  out  at  this  time  of  the  year. 

Halifax  Company  Plans  Hydroelectric  Developments. — 
A  bill  to  incorporate  the  Halifax  (N,  S.)  Tramways  & 
Power  Company,  Ltd.,  with  a  capital  of  $5,000,000,  has  been 
introduced  in  the  Provincial  Assembly.  The  promoters  of 
the  new  enterprise  are  the  directors  of  the  Halifax  Electric 
Tramway  Company,  and  their  object  is  said  to  be  the  de¬ 
velopment  of  hydroelectric  energy  and  the  merging  of  the 
Halifax  Electric  Tramway  into  the  new  company.  The 
acquisition  of  the  Nova  Scotia  Power  Company,  which  con¬ 
trols  the  falls  on  the  Gaspereaux  River,  is  also  understood 
to  be  part  of  the  plan. 
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Controversy  Over  Toledo  Railway  &  Light  Reorganiza¬ 
tion. — At  a  meeting  of  the  directors  of  the  Toledo  Rail¬ 
ways  &  Light  Company  held  on  April  3  Morris  Allen  was 
elected  president  and  L.  E.  Bielstein  general  manager  of 
the  company,  these  two  officials  succeeding  F.  R.  Coates, 
who  remains  as  a  director.  Mr.  Allen  is  a  young  attorney 
of  Toledo  and  son-in-law  of  Barton  Smith,  counsel  for  the 
company  and  attorney  for  the  stockholders’  reorganization 
committee.  It  is  said  that  the  action  taken  at  the  directors’ 
meeting  was  contrary  to  the  advice  of  Henry  L.  Doherty 
&  Company,  representatives  of  over  80  per  cent  of  the 
stock  of  the  company.  Rumor  has  it  that  a  difference  arose 
between  the  attorneys  of  the  bondholders’  and  stockholders’ 
reorganization  committees  and  that  Henry  L.  Doherty  & 
Company,  as  representatives  of  the  new  interests,  have  de¬ 
clined  to  take  part  in  the  controversy.  This  action  has 
nothing  to  do  with  the  ownership  and  control  of  the  Toledo 
company  or  the  eventual  operation  of  this  property  by 
Henry  L.  Doherty  &  Company. 

Meeting  of  Electrical  Supply  Jobbers’  Association. — On 
the  evening  of  April  8  the  Atlantic  Division  of  the  Elec¬ 
trical  Supply  Jobbers’  Association  held  a  dinner  at  the 
Hotel  Nassau,  Long  Beach,  L.  I.  Over  one  hundred  elec¬ 
trical  manufacturers  were  among  the  guests  of  the  associa¬ 
tion  on  the  occasion.  Following  the  dinner  an  excellent 
vaudeville  was  enjoyed  by  those  present.  Among  the  elec¬ 
trical  supply  jobbers  represented  at  the  dinner  were  the 
Alpha  Electrical  Supply  Company,  Brooklyn  Electrical 
Supply  Company,  The  Burnet  Company,  Central  Electrical 
Supply  Company,  Fletcher-Stanley  Company,  Fullerton 
Electric  Company,  Hudson  Electrical  Supply  Company, 
W.  F.  Irish  Electric  Company,  E.  B.  Latham  &  Company, 
Manhattan  Electrical  Supply  Company,  Newark  Electrical 
Supply  Company,  Northwestern  Electric  Equipment  Com¬ 
pany,  Royal  Eastern  Electrical  Supply  Company,  Sibley  & 
Pitman,  Stanley  &  Patterson,  Western  Electric  Company 
and  Charles  W.  Leveridge. 

Cleveland  Municipal  Lighting  Bonds  Fail  to  Sell. — The 
sinking  fund  commission  of  the  city  of  Cleveland  recently 
endeavored  to  sell  the  $500,000  municipal  lighting  bonds 
purchased  six  months  ago  by  competitive  bidding,  but  not 
a  single  bid  was  received.  It  was  at  first  thought  that  this 
was  one  of  the  effects  of  the  flood  and  that  investors  de¬ 
sired  to  place  their  money  where  it  would  aid  in  rebuilding 
the  ruined  cities,  but  the  administration  now  believes  that 
a  higher  rate  of  interest  will  have  to  be  offered,  since  the 
bonds  are  now  taxable.  These  bonds  bear  4  per  cent  inter¬ 
est.  If  the  bonds  had  been  sold  it  was  the  intention  of  the 
commission  to  purchase  $500,000  more  of  the  issue  in  order 
that  the  construction  work  on  the  new  plant  might  be  con¬ 
tinued.  As  it  is,  the  work  will  have  to  be  suspended  until 
some  disposition  is  made  of  the  bonds. 

Central  Colorado  Power  Reorganization  Effected. — A  re¬ 
organization  of  the  Central  Colorado  Power  Company,  the 
assets  of  which  were  sold  recently  by  the  receivers,  has 
been  effected  by  the  incorporation  of  the  Colorado  Power 
Company.  This  is  capitalized  at  $20,000,000,  of  which 
$5,000,000  is  preferred  stock  and  $15,000,000  is  common 
stock.  Only  the  bondholders  of  the  old  company  are  share¬ 
holders  in  the  new.  The  unsold  stock  will  be  held  in  the 
treasury,  subject  to  sale,  for  the  purpose  of  providing  funds 
for  extensions  and  the  purchase  of  other  concerns.  The 
offices  of  the  company  will  be  in  Denver,  as  in  the  past. 

Active  Demand  for  Central  Station  Service  in  Indianap¬ 
olis. — The  Merchants’  Heat  &  Light  Company  of  Indianap¬ 
olis,  Ind.,  a  subsidiary  of  the  .\merican  Public  Utilities 
Company,  operated  by  Kelsey,  Brewer  &  Company,  of 
Grand  Rapids,  Mich.,  within  the  past  thirty  days  has  closed 
contracts  with  twenty-five  manufacturing  concerns  of 
Indianapolis  for  5100  additional  hp  of  electric  energy,  and 
has  added  to  its  heating  and  lighting  contracts  twenty-eight 
business  buildings,  including  theaters,  churches,  stores  and 
apartment  houses. 

Change  in  Name  of  St.  Louis  Company. — The  Suburban 
Electric  Light  &  Power  Company  of  St.  Louis  is  now 
known  as  the  Electric  Company  of  Missouri,  and  its  cap¬ 
ital  stock  has  been  increased  from  $750,000  to  $3,750,000. 
The  company  is  a  subsidiary  of  the  North  American  Com¬ 
pany.  In  addition  to  the  increase  in  capital  stock,  the 


Electric  Company  of  Missouri  has  filed  a  mortgage  with 
the  Bankers’  Trust  Company,  New  York,  covering  a  large 
issue  of  5  per  cent  bonds,  of  which  $1,750,000  will  be  issued 
at  once. 

Corning  (N.  Y.)  Gas  &  Electric  Company  Reorganization. 

— The  Corning  (N.  Y.)  Light  &  Power  Company  has  sent 
a  petition  to  the  Public  Service  Commission  for  the  Second 
New  York  District,  asking  permission  to  accept  and  transfer 
the  franchise  and  assets  of  the  Corning  Gas  &  Electric 
Company.  Authority  to  issue  $200,000  par  value  bonds. 
$372,000  stock  and  $50,000  debentures  is  also  asked.  The 
move  is  in  accordance  with  a  plan  for  reorganizing  the 
Corning  (N.  Y.)  Gas  &  Electric  Company. 

Central-Station  Service  for  Copper-Mining  Company. — 
The  Inspiration  Copper  Company,  Miami,  Ariz.,  recently 
entered  into  a  ten-year  contract  for  a  supply  of  electrical 
energy  from  the  hydroelectric  station  on  the  Salt  River 
reclamation  project.  The  company  is  to  pay  cent  per 
kw-hr.  for  this  energy  and  will  construct  a  transmission 
line  to  its  mine  and  mill  at  Miami,  at  its  own  expense.  It 
is  stated  that  contracts  have  already  been  made  for  the  sale 
of  about  20,000  hp  from  the  Salt  River  hydroelectric  plant. 

Public-Utility  Financing. — During  the  month  of  March, 
the  corporate  financing  in  the  United  States  amounted  to 
$150,000,000.  Of  this,  railroads  led  with  $66,000,000,  and 
public  utilities  were  second,  with  $44,000,000  in  new  financ¬ 
ing.  Industrials  were  third,  with  $40,000,000.  In  view  of 
the  fact  that  public  utility  securities  were  little  known  a 
few  years  ago  as  compared  with  railroad  and  industrial 
securities,  the  foregoing  is  a  noteworthy  indication  of  the 
rapid  financial  growth  of  the  public  utility. 

New  York  State  Companies  Consolidate. — The  Empire 
Gas  &  Electric  Company^  of  Auburn  and  Geneva,  New  York, 
lias  just  acquired  the  entire  capital  stock  of  the  Central 
New  York  Gas  &  Electric  Company,  which  operates  plants 
in  Newark,  Palmer,  Lyons,  Waterloo,  Geneva,  Seneca, 
Castle,  Phelps  and  Clyde,  in  New  York  State.  This  trans¬ 
fer  is  subject  to  the  approval  of  the  Public  Service  Com¬ 
mission  for  the  Second  New  York  District. 

Postpone  Consolidated  Gas,  Electric  Light  &  Power 
Company  Meeting. — The  special  meeting  of  the  stockhold¬ 
ers  of  the  Consolidated  Gas,  Electric  Light  &  Power  Com- 
jiany,  of  Baltimore,  scheduled  for  April  8,  was  adjourned 
until  April  25.  The  question  of  issuing  4V2  per  cent 
debenture  stock,  which  was  to  have  been  considered  at  the 
meeting,  as  noted  in  these  columns  March  29,  will  be  taken 
up  on  April  25. 

Bronx  Gas  &  Electric  Company  to  Issue  Bonds  for  Im¬ 
provements. — The  Bronx  (N.  Y.)  Gas  &  Electric  Company 
has  applied  to  the  Public  Service  Commission  for  the  First 
New  York  District  for  permission  to  issue  bonds  to  the 
amount  of  $200,000.  The  proceeds  are  to  be  issued  for  ac¬ 
quisition  of  property,  plant  construction,  reimbursement  of 
money  already  expended  and  for  bond  discount.  The  com¬ 
mission  has  set  April  18  for  a  hearing  on  the  application. 

Transformers  for  Chicago  Street-Lighting  Service. — A 
second  contract  for  thirty  250-kw,  T2,ooo-volt,  60-cycle  sta¬ 
tion-type  transformers  has  been  awarded  to  the  Delta-Star 
Electric  Company,  Chicago,  by  the  Sanitary  District  of 
that  city.  These  will  bring  the  total  number  of  transform¬ 
ers  of  this  type  in  use  in  connection  with  Chicago’s  new 
street-lighting  service  up  to  fifty-eight. 

Sell  Chicago  Properties  of  Allis-Chalmers  Company. — On 
April  8.  in  accordance  with  plans  referred  to  in  these 
columns  March  15,  the  Chicagf)  properties  of  the  Allis- 
Chalmers  Company  were  sold  at  public  auction.  John  H. 
McClcment.  of  New  York,  bid  them  in  on  behalf  of  the 
reorganization  committee  for  $1,000,000. 

New  Cincinnati  Offices  for  General  Electric  Company. 
The  eleventh  floor  of  the  Provident  Savings  Bank  &  Trust 
Company’s  building,  at  the  corner  of  Seventh  and  Vine 
Streets,  Cincinnati,  Ohio,  has  been  leased  by  the  General 
Electric  Company  for  office  purposes. 

Robbins  &  Myers’  Ohio  Factory  Not  Injured  in  Flood. — 
The  Philadelphia  office  of  the  Robbins  &  Myers  Company, 
Springfield,  Ohio,  has  received  word  that  flood  conditions 
in  the  latter  city  were  greatly  exaggerated  and  that  the 
factory  has  been  running  steadily. 
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’  ■  •  SyratUM  (N.'^  •Y'^  EliKtrical  Manufacturers  Move  Into 
Larger '  Quafters.^Follo'Wing  the  removal  of  the  Crouse- 
Hinds  Company  from  its  plant  at  West  Jefferson  and* 
n(  Walton  Streets,  ,SyraQu^-,iJi,.y.,  to  its*^new  factory  building- 
•  n-in  WpUcStreet,  in  the  :saxne)'City,  the  Dyneto  Electric  Com- 
t-..-;  paj>y, -manufacturer  of  electitc- Starting  and  lighting  systems 
(‘i^^P5*()notwr  vehicles,  has.ii^pyeil  ,  its  plant  from  Elbridge, 
yjito.the  old  plant  jp^f  the  Crouse-Hinds  Company.  A 
.>!bnPf*ci^hte‘feting  of  the  stockholders  of  the  Dyneto  company 
-  .-r^ill  at  that  company’s  new  office,  308  West  Jeffer- 

ti  «Qp,;Street,  on  April  ,15  for  voting  upon  a  proposition  to 
increase  the  capital  from  $70,000  to  .$350,000. 

,,  Appoint  Receivers  for  Irrigation  Company. — The  Han- 
I  ford  Irrigation  Company,  of  central  Washington,  has  been 
.  placed  in  the  hands  of  receivers  on  a  complaint  of  the 
American  Power  &  Light  Company,  which  asserts  that 
$498,000  is  due  it  on  promissory  notes. 


March  Statement  of  Copper  Producers’  Association 

The  March  statement  of  the  Copper  Producers’  Associa¬ 
tion,  iMued  on  April  8,  showed  stocks  of  marketable  copper 
of  all^icinr^i's  on  hand  in  the  United  States  on  April  i  of 
I04.2;6p;370  lb.,  as  compared  with  122,302,198  lb.  on  hand  on 
March' ’i,  a  decrease  of  18,032,928  lb.  The  February  and 
March  statements  compare  as  follows: 

, - March,  Pounds - ,  , — February,  Pounds — ^ 

Stocks  on  hand  in  the 
United  States  on  first 

of  month .  122,302,198  12.3,198,332 

Production  .  136,251,849  130,948,881 

258,554,047  254,147,213 

Domestic  deliveries .  76,585,471  59,676,492 

Export  deliveries.......  77,699,306  72,168,523 
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,  Mr.  E.  E.  Kirtley.  has  become  superintendent  of.  the 
municipal  electric  plant  at  Clayton,,,  N,  M . 

Mr.  K.  Heiberg  has  become  superintendent  of-  the  munici¬ 
pal  electric  light  plant  at  Mahnomen,  Minn.  -•  -  .*.>. 

Mr.  Edward  Doocy  has  been  made  manager  for  the  Cen¬ 
tral  Illinois  Public  Service  Company  at  Clayton,  Ill. 

Mr.  W.  H.  Daufendiek  has  been  appointed  secretary  and 
manager  of  the  De  Witt  (Neb.)  Electric  Light  &  Power 
Company. 

Mr.  W.  E.  Wolmagott,  city  electrician  of  Peoria,  Ill.,  has 
been  elected  president  of, the  Peoria  Electrical  Club,  recent¬ 
ly  formed  by  members  of  the  Jovian  Order  in  that  city. 

Mr.  B.  M.  Grant  is  the  president  and  manager  of  the 
Light,  Power  &  Manufacturing  Company  of  Willow 
Springs,  Mo.,  which  succeeded  the  Willow  Springs  Water  & 
Light  Plant. 

Mr.  L.  L.  Edgar  has  recently  been  elected  secretary- 
treasurer  of  the  New  England  Section  of  the  Electric 
Vehicle  Association  of  America,,  succeeding  Mr.  W.  E. 
Holmes,  resigned. 

Mr.  C.  O.  Mailloux,  nominee  for  the  presidency  of  the 
American  Institute  of  Electrical  Engineers,  addressed  the 
Schenectady  (N.  Y.)  Section  of  the  Institute  April  i,  con¬ 
trasting  electrical  conditions  in  Europe  and  in  the  United 
States.  ■  .  -  .  : 

Mr.  Harry  B.  Wales,  formerly  of  Grand  Rapids,  Mich., 
has  been  appointed  general  manager  of  the  Pontiac  Power 
Company  and  the  Pontiac  Light  Company,  succeeding  Mr. 
F.  W.  Humphreys,  Mr.  Wales  was  connected  with  the 
Grand  Rapids  central-station  company  for  ten  years. 


154,284,777  131,845,015 

Stocks  on  hand  at  the 

end  of  this  month. -  104,269,270  122,302,198 
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Security'  ! 
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Capital  Stock 

DIVIDEND 

QUOTATION 

Listed 

1 

Per  Cent  Period  j 

1 

April  2  ! 

April  9 

$15,501,800 

. i . 

:  1 

1  i 

1 

1441  si"!  00 

'  .  '  _ *.  1 

7i 

8} 

Amalgamaterl  Copper . 

153,887,900 

'  9  1 

731 

78* 

344,457,400 

2  O' 

'  132i 

131} 

Electric  Storage  Battery,  c. 

16.074,425 

1  Q 

51  ! 

!  50} 

General  Electric . 

101,285,100 

2  0 

140} 

1  141 

Mackay  Cos.,  c . 

41,380,400 

If  5 

8H* 

!  83* 

Mackay  Cos.,  pf . 

50,000,000 

67} 

1  68}* 

Western  Union  Tel . 

99.747,200 

J  8 

70 

I  694 

Westinghouse  E  &  M.,  c. . . . 

34,047,100 

!  66 

i  65} 

Westinghouse  E.  &  M.,  pf.. . 

1  3,998,700 

If  8 

'  117* 

117* 

♦Last  price  quoted. 


NEW  YORK  METAL  MARKET  PRICES 


, - April  1 - s 

^ - 

.•\pril  8 - ^ 

Bid.  Asked. 

Rid.  .\sked. 

Copper: 

Standard,  spot . 

. 14.75 

to  15.25 

14.75 

to  15.25 

£ 

s  d 

£ 

s  d 

London,  standard,  spot.. 

10  0 

68 

5  0 

Prime  Lake . 

. 15.10 

to  15.25 

15.45 

to  15.55 

Electrolytic  . . 

. 15.10 

to  15.20 

15.35 

to  15.45 

Casting  . 

. 15.00 

to  15.10 

15.20 

to  15.30 

Copper  wire,  base . 

16.25 

16.25 

to  16.50 

Lead  . '. . 

4.35 

4.35 

Nickel  . 

to  45.00 

40.00 

to  45.00 

Sheet  zinc,  f.o.b.  smelter.. 

8.00 

8.00 

Spelter,  spot . 

6.00 

5.90 

to  6.00 

Tin,  spot . . . 

48.00 

48.00 

Aluminum: 

Prompt  delivery . 

. 26.75 

to  27.50 

26.75 

to  27.50 

^  Future  . 

. 26.75 

to  27.50 

26.75 

to  27.50 

OLD  METALS 

Heavy  copper  and  wire.... 

14.25 

14.50 

Brass,  heavy . 

9.3744 

9.3744 

Brass,  light . 

8.25 

8.25 

Lead,'  heavy . . 

4.25 

4.25 

Zinc,  scrap . 

5.12'/, 

5.1244 

COPPER  EXPORTS  IN  APRIL 

Total  tons  to  April  9 . 

.  7,060 

Mr.  Arthur  Williams,  president  of  the  American  Museum 
of  Safety,  has  been  decorated  by  King  Alfonso  as  a  Knight 
of  the  Royal  Order  of  Isabella  the  Catholic,  which  was 
founded  in  1817  by  Ferdinand  VII  of  Spain.'  The  honor 
has  been  bestowed  in  recognition  of  Mr.  ’Williams’  work 
in  the  interests  of  safety. 

Mr.  John  J.  Kirkpatrick  has  been  appointed  manager  of 
the  municipal  gas  and  electric  department  at  Holyoke, 
Mass.,  succeeding  Mr.  William  H.  Snow,  who  resigned  sev¬ 
eral  months  ago  to  become  manager  of  the  New  Bedford 
(Mass.)  Gas  &  Edison  Light' Company,  Mr.  Kirkpatrick 
is  a  native  of  South  Hadley,  Mass.,  and  is  a  civil-engineering 
graduate  of  Ottawa  University.  He  served  as  qity  engineer 
of  Holyoke  for  twelve  years  and  since  1907,  has  been  at 
the  head  of  the  water  department.  , 

Mr.  Franklin  T.  Griffith,  general  attorney  of  the  Portland 
(Ore.)  Railway,  Light  &  Power  Company,  has  been  selected 
by  the  board  of  directors  for  vice-president  of  the  company 
and  will  on  July  i  succeed  Mr.  B.  S.  Josselyn  as  president  of 
the  company.  Mr.  Griffith  has  been  a  resident  of  Oregon  for 
twenty-two  years,  during  all  of  which  time  he  has  practised 
law,  and  he  has  been  connected  with  the  Portland  Railway, 
Light  &  Power  Company  for  the  past  nineteen  years.  He 
is  forty-three  years  old  and  is  regarded  as  one  of  the 
prominent  men  of  the  State.  Having  been  associated  with 
the  company  for  so  many  years,  his  knowledge  of  policies 
and  operating  methods  is  by  no  means  limited. 

Mr.  Benage  S.  Josselyn,  who  for  the  past  six  years  has 
been  president  of  the  Portland  (Ore.)  Railway,  Light  & 
Power  Company,  has  tendered  his  resignation,  effective 
July  I.  Mr.  Josselyn  is  well  known  in  public-utility  fields 
and  was  formerly  vice-president  of  the  Baltimore  (Md.) 
Electric  Power  and  Maryland  Telegraph  &  Telephone  com¬ 
panies.  During  1902  and  1903  he  was  general  manager  of 
the  Hudson  Valley  Railway,  Glens  Falls,  N.  Y.,  and  during 
the  following  three  years  he  was  general  manager  of  the 
Union  Terminal  Railway,  Sioux  City,  la.  Mr,  Josselyn  is 
a  native  of  Illinois,  having  been  born  at  Heyworth  Feb.  7, 
1858.  He  has  been  associated  with  the  railroad  field  from 
early  youth,  but  his  greatest  work  has  been  that  which  he 
now  relinquishes.  During  his  incumbency  the  Portland 
Railway,  Light  &  Power  Company  has  expended  over 
$24,000,000  in  betterments  and  extensions,  the  greater  part 
of  which  has  been  spent  on  the  hydroelectric  development*; 
at  Estacada.  Cazadero,  Bull  Run  and  Sandy  River.  The 
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ili'bss  eartiings  of  the  company  are  n6w  practically  double 
what  they  were  when '  he  assumed  charge  of  affairs  in 
Portland. 

Mr.  L.  C.  Bradley,  Galveston,  has  been  appointed  assis¬ 
tant  district  manager  of  the  Stone  &  Webster  properties 
in  Texas,  with  headquarters  in  Dallas.  The  properties 
over  which  Mr.  Bradley  will* now  have  control  comprise 
the  public-service  corporations  in  Galveston,  Dallas,  Fort 
Worth,  Beaumont,  Port  Arthur,  Houston  and  El  Paso  and 
several  interurban  railways.  In  his  new  office  Mr.  Bradley 
will  be  the  executive  head  in  Texas  for  all  Stone  &  Webster 
properties  and  will  relieve  Mr.  M.  M.  Phinney,  district 
manager  and  president  of  the  properties,  of  a  very  large 
part  of  his’ duties.  Mr.  Phinney  will  hereafter  spend  most 
of  his  time  in  Boston.  Mr.  Bradley  was  formerly  vice- 
president  of  the  Houston  Electric  Company  and  the  Gal- 
veston-Houston  Electric  Railway  and  manager  of  the 
Galveston  Electric  Company.  He  has  resided  in  Galveston 
about  two  and  a  half,  years.  He  served  previously  in  the 
following  capacities:  general  superintendent  of  the  Puget 
Sound  Electric  Railway,  Seattle,  Wash.;  general  manager 
of  the  Key  West  Mining  &  Railway  Company,  Salt  Lake 
City,  Utah;  general  superintendent  of  the  Tennessee  North¬ 
ern  Railway,  Knoxville,  Tenn.;  general  manager  of  the 
Scioto  Valley  Traction  Company,  Columbus,  Ohio,  and 
general  manager  of  the  J.  G.  White  railway,  lighting  and 
gas  ‘properties,  Pottsville,  Pa.  Mr.  Bradley  has  been  a 
leader  in  civic  affairs  in  Galveston  and  has  served  as  a 
director  in  several  social  and  civic  organizations  in  that 
city. 

Mr.  Nicholas  F.  Brady  was  elected  president  of  the  New 
York  Edison  Company  on  April  8,  succeeding  his  father, 
Mr  Anthony  N.  Brady,  who  becomes  chairman  of  the 

board  of  directors.  The  new 
president  of  the  Edison  com¬ 
pany  was  born  in  Albany. 
Oct.  25,  1878.  He  attended 
the  public  schools,  and  after 
graduating  from  the  Albany 
Academy  entered  the  aca¬ 
demic  course  at  Yale.  Im¬ 
mediately  after  his  gradua¬ 
tion  with  the  class  of  1905 
he  entered  the  employ  of  the 
New  York  Edison  Company. 
Shortly  after  he  began  work 
with  the  company  Mr.  Brady 
manifested  an  interest  in  wel¬ 
fare  work,  and  under  his 
direction  various  technical 
courses  '  have  been  estab- 
NiCHOLAS  F.  BRADY  Hshed.  a  commercial  school 

with  instruction  in  account¬ 
ing  for  employees  has  been  instituted,  an  employees’  savings 
and  loan  association  founded,  and  a  well-fitted  club  house 
presented  to  the  employees  of  the  company.  Two  years 
ago,  when  he  was  a  member  of  the  public  policy  committee 
of  the  National  Electric  Light  Association,  he  helped  to 
draw  up  the  report  on  the  relations  between  capital  and 
labor.  He  is  a  director  of  the  Brooklyn  Heights  Railroad 
Company,  Brooklyn  Rapid  Transit  Company,  Brooklyn 
Union  Elevated  Railroad  Company,  Consolidated  Gas,  Elec¬ 
tric  Light  &  Power  Company  of  Baltimore,  Consolidated 
Telegraph  &  Electrical  Subway  Company,  Durham  Coal  & 
Iron  Company,  Edison  Electric  Illuminating  Company  of 
Brooklyn,  Edison  Light  &  Power  Installation  Company, 
Louisville  Lighting  Company,  Manhattan  Refrigerating 
Company,  Metropolitan  Engineering  Company,  Nassau 
Electrical  Railroad  Company,  Nassau  Trust  Company,  Tran¬ 
sit  Development  Company.  United  Electric  Light  &  Power 
Company,  United  States  Cast-Iron  Pipe  &  Foundry  Com¬ 
pany  and  the  Yonkers  Electric  Light  &  Power  Company. 
Mr.  Brady  is  a  member  of  the  Albany  Club  and  Fort  Or¬ 
ange  Club  of  Albany,  the  New  York  Yacht  Club,  the  Engi¬ 
neers’  Club,  the  Automobile  Club  of  America,  the  Yale  Club, 
the  Rumson  County  Club  and  the  New  York  Athletic  Club. 
In  1906  he  married  Miss  Genevieve  Garvan,  daughter  of  the 
late  Patrick  Garvan,  of  Hartford,  Conn.  Mr.  Brady  is  one 
of  the  youngest  men  in  the  country  to  be  placed  at  the 
head  of  an  important  corporation. 


Obituary 


Philip  H.  Diehl,  electrical  engineer,  inventor,  and  founder 
of  the  Diehl  Maitiufacturing  Company,  Elizabeth,  N.  J., 
died  .^pril  7  at  his  home  in  Elizabeth  at  the  age  of  sixty-six. 

Mr.  Diehl  was  born  in 
^  Dalsheim,  Germany,  Jan. 

/  .  .  •  .  13,  1847,  and  came  to  the 

■  A  .  c  >  •  United  States  in  1868  and 

j-'-A  '  entered  the  employ  of  the 

’Ss  Singer  Sewing  Machine 

Company.  In  1879  he  in- 
'  vented  an  arc  lamp,  and 

'  shortly  afterward  he  placed 

v  on  the  market  a  small  bat- 

tery  motor  which  embraced 
\  the  principle  of  the  varying 

N.  air-gap  for  speed  control. 

^  1884,  at  the  Franklin  In- 

1  '  stitute  exhibition  at  Phila¬ 

delphia,  Mr.  Diehl  exhibited 
a  dynamo  which  was 
modeled  somewhat  after  his 
I'HiLii’  H.  DIEHL  Smaller  motor  and  which 

generated  energy  for  arc 
lamps,  sewing-machine  motors  and  incandescent  lamps 
covered  by  his  patents.  In  1887  the  firm  of  Diehl  &  Com¬ 
pany,  predecessor  of  the  present  Diehl  Manufacturing  Com¬ 
pany,  was  formed  and  in  the  late  eighties  the  Diehl  ceiling 
fan  made  its  appearance.  This  was  claimed  to  be  the  first 
ceiling  fan  possessing  an  individual  suspended  motor  carry¬ 
ing  its  own  separate  set  of  blades.  One  of  the  first  of  Mr. 
Diehl’s  inventions  in  connection  with  the  sewing-machine 
industry  was  an  individual  motor  of  the  external-ring  or 
Siemens  type  which  was  made  part  of  the  balance  wheel  of 
the  Singer  sewing  machine.  This  balance-wheel  motor  led 
to  the  development  about  '1890  of  a  larger  motor  incor¬ 
porating  many  of  the  features  of  the  smaller  design,  in¬ 
cluding  the  ring-type  armature.  In  1889  a  bronze  medal 
was  awarded  to  ^Ir  Diehl  by  the  American  Institute  of 
New  York  for  electric  fans  and  dynamos.  He  is  survived 
by  his  wife,  a  daughter  and  three  grandchildren. 

Prof.  Adolf  Slaby,  the  well-known  teacher  at  the  Tech- 
nische  Hochschule,  Charlottenburg,  Germany,  died  there  on 
•April  6.  Ife  was  born  in  Berlin  April  18,  1849.  From  1873 

to  1882  he  was  a  teacher  at 
the  Koniglichen  Gewerb- 
schule  at  Potsdam,  Ger¬ 
many.  In  1876  he  became 
assistant  professor  at  the 
Industrial  Academy,  and  in 
1882  professor  of  theoret¬ 
ical  mechanical  and  elec¬ 
trical  engineering  at  the  In¬ 
stitute  of  Technology  in 
Charlottenburg,  taking 
charge  of  the  electrical 
laboratory  of  that  institu¬ 
tion  in  1884.  He  was  a 
member  of  the  Patent 
Office  from  1880  to  1885  and 
was  also  during  that  time 
associated  with  the  Archi- 
ADOi.F  SLABY  tectural  Academy.  In  1902 

he  became  honorary  pro- 
lessor  at  the  University  of  Berlin.  He  was  the  author  of 
many  books,  among  them  “Versuche  fiber  Kleinmotoren,” 
“Kalorimetrische  Untersuchungen  fiber  den  Kreisprozess 
der  Gasmaschinen,”  “Die  Funkentelegraphie,’’  “Gemein- 
verstandliche  Vortrage’’  and  “Neueste  Fortschritte  auf  dem 
Gebeit  der  Funkentelegraphie.’’  He  made  also  many  val¬ 
uable  contributions  to  the  scientific  press,  including  articles 
in  Elcktrotcchnische  Zeitschrift,  Zeitschrift  der  Vereins 
Peutscher  Ingenieure,  Polytechnisches  Journal,  etc.  One 

of  Dr.  Slaby’s  most  widely  read  books  is  “Gliickliche 

Stunden-Entdeckungsfarten  in  den  Elektrischen  Ozean.’’ 
He  did  much  experimental  work  in  the  wireless-telegraph 
field  and  was  co-inventor  of  the  Slaby-Arco  system, 
which,  together  with  the  Siemens-Braun  system,  .constitutes 
the  Telefunken  system. 
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Construction 

New  England 

CONCORD,  N.  H. — The  Concord  Kl.  Co.  has  submitted  a  proposition 
to  the  Board  of  Water  Commissioners  offering  to  furnish  electricity  for 
pumping  the  city  water.  The  company  agrees  to  replace  the  two  steam 
pumps  now  in  operation  with  electrically  driven  centrifugal  pumps  of 
equal  capacity  or  greater,  without  any  expense  to  the  city,  and  to  furnisli 
electricity  to  operate  the  same,  with  a  guaranteed  minimum  payment  of 
$2,500  per  year  under  a  ten-year  contract.  Upon  the  expiration  of  the 
contract  the  pumps  and  equipment  will  be  turned  over  to  the  city.  Allen 
Hollis  is  president  and  Levin  J.  Chase  manager. 

IIKLLOWS  FALLS,  VT. — The  capital  stock  of  the  Bellows  Falls  Kl. 
Co.,  recently  incorporated,  has  been  increased  from  $150,000  to  $250,000, 
the  proceeds  to  be  used  to  obtain  a  lease  of  the  Bellows  Falls  Pwr.  Co. 
for  a  term  of  years  ending  Dec.  I,  1935,  at  which  time  the  leased  com¬ 
pany  will  become  the  property  of  the  Bellows  Falls  El.  Co. 

CHELMSFORD,  MASS. — The  installation  of  a  municipal  electric-light 
plant  in  Chelmsford  is  under  consideration. 

HINSDALE,  MASS. — .-Xt  the  annual  town  meeting  held  March  31  it 
was  voted  to  appropriate  $800  for  the  installation  of  an  electric  street¬ 
lighting  system.  A  committee  has  been  appointed  to  negotiate  with  the 
Pittsfield  El.  Co.  in  relation  to  the  company  extending  its  transmission 
line  from  Dalton  to  furnish  the  service.  The  street-lighting  system  will 
consist  of  40  lamps. 

LENOX,  MASS. — The  Selectmen  in  their  annual  report  have  recom¬ 
mended  that  the  town  take  action  toward  lighting  the  streets  with  elec¬ 
tricity. 

MERKIMAC,  MASS. — At  a  town  meeting  held  recently  the  citizens 
authorized  the  electric  light  board  to  extend  the  municipal  electric-light 
service  to  Lake  Attitash  if  sufficient  patronage  is  guaranteed  to  justify 
the  expenditure. 

PAXTON,  MASS. — The  Selectmen  have  called  a  special  town  meeting 
to  be  held  April  11  to  vote  on  the  proposition  of  establishing  a  municipal 
electric-light  plant. 

TAUNTON,  MASS. — The  Southern  Massachusetts  Pwr.  Co.,  of 
Fall  River,  is  said  to  be  seeking  a  franchise  in  Taunton. 

WORCESTER,  MASS. — Proposals  will  be  received  by  the  city  of 
Worcester  at  the  office  of  the  Mayor,  City  Hall,  Worcester,  until  April 
21  for  the  sale  of  the  following  electrical  apparatus;  Two  550-volt,  three- 
phase,  60-cycle,  250-hp  induction  motors  complete  with  rails,  pulleys,  con¬ 
trollers  and  complete  panels,  with  pipe  -work,  switching  apparatus,  meters 
and  current  transformers;  six  oil-cooled  100-kva,  single-phase  stationary 
transformers,  high-potential  coil  6600-13,200  volts,  low-potential  coil  605 
volts.  These  are  all  General  El.  Co.’s  goods  bought  in  October,  1911,  and 
have  not  been  used.  George  W.  Batchelder  is  water  commissioner. 

TKRRYVII.LE,  CONN. — The  Andrew  Terry  Co.  is  contemplating  the 
construction  of  a  new  power  plant  in  connection  with  its  works,  plans 
for  which  are  being  prepared. 


Middle  Atlantic 

BEAVER  FALLS,  N.  Y. — ^The  Beaver  River  Pwr.  Co.,  recently  incor¬ 
porated  to  manufacture  paper  and  pulp  and  to  develop  electrical  energy 
on  the  Beaver  River,  it  is  reported,  proposes  to  build  an  electric  railway 
from  Beaver  Falls  to  Castorland,  and  it  is  said  that  it  will  ultimately 
extend  the  railway  to  Carthage  and  possibly  to  Watertown.  W.  B.  Van 
Allen,  of  Carthage,  is  attorney  for  the  company. 

FRANKLINVILLE,  N.  Y.— Joseph  Mayer,  of  New  York,  N.  Y.,  has 
taken  an  option  on  the  property  of  the  Empire  El.  Co.,  of  Franklinville. 
The  option  is  for  30  days  and  includes  the  entire  properties,  valued  at 
$50,000. 

MEXICO,  N.  Y. — The  Mexico  El.  Co.  has  applied  to  the  Public  Service 
Commission  for  approval  of  the  exercise  of  franchises  in  the  village  of 
Mexico  and  in  the  town  of  Palermo. 

MONTICELLO,  N.  Y. — The  Public  Service  Commission,  Second  Dis¬ 
trict,  has  authorized  the  Murray  El.  Lt.  &  Pwr.  Co.  to  exercise  franchises 
for  furnishing  electricity  for  lamps,  heaters  and  motors  in  the  villages 
of  Monticello  and  Centerville  and  the  towns  of  Thompson  and  Fallsburgh. 

NEWARK,  N.  Y. — The  Empire  Gas  &  El.  Co.,  of  .Xuburn  and  Geneva, 
has  acquired  the  capital  stock  of  the  Central  New  York  Gas  &-  El.  Co., 
which  operates  plants  in  Newark,  Palmer,  Lyons,  Waterloo,  Geneva, 
Seneca,  Castle,  Phelps  and  Clyde,  subject  to  the  approval  of  the  Public 
Service  Commission. 

OGDENSBURG,  N.  Y. — The  distributing  system  of  the  Ogdensburg 
Pwr.  &  Lt.  Co.  was  badly  damaged  by  the  ice  storm  recently.  A  large 
part  of  the  system  will  have  to  be  rebuilt.  E.  E.  Hawkins  is  president 
of  the  company. 

OSWEGO,  N.  Y. — Niagara  power  will  be  used  in  operating  the  ma¬ 
chinery  on'  barge  canal  contract  No.  37,  which  includes  the  construction 
of  the  new  high  dam  in  this  city.  A  cable-way  to  carry  5-ton  loads  is 
being  erected  across  the  line  where  the  new  dam  will  be  located.  S.  S. 
Smith  is  general  superintendent. 

PHOENIX,  N.  Y. — The  Seneca  River  Pwr.  Co.  is  replacing  the  present 


arc-lamp  street-lighting  system  with  tungsten  incandescent  lamps.  About 
5  miles  of  No.  6  weatherproof  wire  will  be  used  and  60  2S0-watt  tungsten 
lamps.  S.  B.  Stover,  724  University  Block,  Syracuse,  has  charge  of  the 
work. 

TROY,  N.  Y. — The  contract  for  installing  the  wiring  system  in  the 
Samaritan  Hospital  has  been  awarded  to  the  firm  of  Barnes  &  Taylor, 
of  Troy,  at  $16,000. 

WATERTOWN,  N.  Y. — The  Public  Service  Commission,  Second 
District,  has  authorized  the  Deer  River  Pwr.  Co.,  of  Watertown,  to 
issue  $45,000  in  bonds  to  discharge  liabilities  incurred  for  capital  pur¬ 
poses. 

WATERTOWN,  N.  Y. — Plans  are  being  prepared  by  the  Watertown 
Lt.  &  Pwr.  Co.  for  the  erection  of  an  electric  transmiision  line  from 
South  Edwards  to  Edwards,  which  will  ultimately  be  extended  to  Natural 
Bridge,  where  it  will  connect  with  the  transmission  line  running  from 
Carthage  to  Watertown.  The  Watertown  company  will  furnish  elec¬ 
tricity  to  the  Northern  Ore  Co.  in  Edwards. 

BLOOMSBURG,  PA. — The  property  of  the  Columbia  Gas  &  El.  Co., 
including  the  25-mile  high-tension  transmission  line  from  Berwick  to 
Danville,  has  been  taken  over  by  the  Colnmbia-Montour  El.  Co. 

HARRISBURG,  PA. — .Application  has  been  made  to  the  State  De¬ 
partment  by  L.  S.  Munroe,  L.  C.  Lamb  and  W.  B.  Crawford  for  charters 
for  the  Franklin-Westmoreland  El.  Co.,  the  Lower  Burrell  Township  El. 
Co.,  the  Penn  Township  El.  Co.,  the  Export  Borough  El.  Co.  and  the 
Upper  Burrell  Township  El.  Co. 

M.XUCH  CHUNK,  PA. — The  Carbon  Transit  Co.,  of  Mauch  Chunk.  >» 
contemplating  extensive  improvements  to  its  entire  system  and  also  to  its 
l>ark  at  Flagstaff. 

NEW  KENSINGTON,  P.X. — Bids  will  be  received  by  the  Board  of 
Directors  of  the  school  district  of  the  Borough  of  New  Kensington  until 
April  15  for  heating,  ventilating,  plumbing,  vacuum  cleaning,  electric 
wiring  and  fireproofing  for  the  new  high  school  building,  now  being  erected 
in  New  Kensington.  Charles  J.  Reiger,  Germania  Savings  Bank  Build¬ 
ing,  421  Wood  Street,  Pittsburgh,  Pa.,  is  the  architect  and  Charles  M. 
Best,  of  New  Kensington,  secretary. 

NEWMANSTOWN,  PA. — The  Newmanstown  El.  Lt.  Co.  has  awarded 
a  contract  to  the  Metropolitan  El.  Co.,  of  Reading,  to  furnish  energy 
for  its  system  in  the  eastern  part  of  Lebanon  County.  The  Newmanstown 
company  furnishes  electricity  in  Richland,  Kleinfeltersville,  Sheridan, 
Shefferstown,  Newmanstown  and  intermediate  points. 

PITTSBURGH,  PA.— The  Model  Gas  Engine  Works,  of  Peru,  Ind., 
has  decided  to  remove  its  plant  to  Pittsburgh.  The  company  will  take 
over  a  large  portion  of  the  Carr  property  in  Homewood  and  will  erect 
a  large  plant  equipped  with  electrically  driven  machinery,  at  a  cost  of 
about  $200,000. 

PITTSBURGH,  P.X. — -Application  will  be  made  to  the  State  Depart¬ 
ment,  Harrisburg,  by  Thomas  L.  Bedell,  Charles  Walsh  and  others  for 
charters  for  four  electric  companies,  to  be  known  as  the  Wexford  Elec¬ 
tric,  Warrendale  Electric,  Ingomar  Electric  and  Perrysville  Electric  Co. 
These  companies  will  operate  in  counties  and  townships  adjacent  to 
Pittsburgh. 

PITTSBURGH,  P.A. — .Application  will  be  made  to  the  State  Depart¬ 
ment  by  C.  E.  Theobald,  of  Pittsburgh;  H.  C.  Seidel  and  G.  R,  Speer  for 
charters  for  31  electric  companies,  which  are  named  after  the  boroughs 
or  townships  in  which  they  are  located,  all  of  which  are  suburbs  of 
Pittsburgh,  as  follows:  The  Green  Tree,  Upper  St.  Gair,  St.  Clair, 
Lower  St.  Clair,  Bridgeville,  Heidelberg,  Neville,  Kilbuck,  Bellevue, 
Westview,  Ben  Avon,  Emsworth,  Avalon,  McKee’s  Rocks,  Knoxville, 
Union,  Dormont,  Carnegie,  Crafton,  Bethel,  Snowden,  Thornburg,  In¬ 
gram,  Scott,  Ross,  Chartiers,  Kennedy,  Coraopolis,  Baldwin,  Carrick  and 
Mount  Oliver. 

PITTSBURGH,  PA. — .Application  will  be  made  to  the  State  Depart¬ 
ment  at  Harrisburg  on  April  14  for  charters  for  the  electrical  companies 
whose  names  follow:  Pittsburgh  Standard,  East  Pittsburgh  Standard, 
Millvale  Standard,  Clairton  Standard,  Wall  Standard  Turtle 
Creek  Standard,  V’ersailles  Standard,  McKeesport  Standard,  .Shaler 
Standard,  Sharpsburg  Standard,  Homestead  Standard,  West  Homesteatl 
Standard,  Munhall  Standard,  Indiana  Standard,  Spring  Garden  Standard. 
North  Braddock  Standard,  Pitcairn  Standard,  Wilson  Standard,  Etna 
Standard,  Glassport  Standard,  Rankin  Standard,  Hays  Standard,  Traf- 
ford  Standard,  Braddock  Standard,  Swissvale  Standard,  Duquesne  Stand¬ 
ard,  South  Versailles  Standard,  North  Versailles  Standard,  Edgewood 
.Standard,  Wilkinsburg  Standard,  Patton  Standard,  Wilkins  Township 
Standard,  Braddock  Township  Standard,  Mifflin  Standard,  Penn  Stand¬ 
ard,  Oakmont  Standard,  Wilmerding  Standard,  Whitaket  Standard,  Port 
\'ue  Standard.  The  companies  will  operate  in  the  boroughs  and  town- 
sliips  from  which  they  receive  their  name. 

SHARPSVILLE,  P.A. — The  Borough  Council  has  accepted  the  report 
of  Sidney  B.  Martin,  of  Pittsburgh,  for  the  construction  of  maintenance 
of  a  municipal  electric-light  plant.  The  report  estimates  the  cost  of  the 
plant  not  to  exceed  $17,000  and  provides  for  100  street  lamps. 

YORK,  PA. — Plans  have  been  completed  for  the  construction  of  an 
electric  railway  between  East  Berlin  and  York,  a  distance  of  about  20 
miles.  The  East  Berlin  Trolley  Co.  has  been  organized  to  build  the  line. 

ASBURY  PARK,  N.  J. — The  Beach  Commissioners  have  ordered  the 
necessary  equipment  for  the  ornamental  lamps  for  the  Boardwalk,  at  a 
cost  of  $7,000. 
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'ELIZABETH,  N.  J. — Th«  City  Council  has  appropriated  |500  for  the 
purpose  of  investigating  the  feasibility  of  establishing  a  municipal  electric* 
light  plant. 

IRVINGTON,  N.  J. — The  Town  Council  is  considering  the  installation 
of  a  municipal  electric-light  plant  and  water-works  system  and  has 
authorized  the  water  and  light  committee  to  have  estimates  of  cost  an»l 
preliminary  plans  prepared. 

NUTLEY,  N.  J.— The  town  commission  has  authorized  Arthur  K. 
Carr,  director  of  streets,  to  enter  into  a  contract  with  the  Public  Service 
El.  Co.  for  increasing  the  street-lighting  service.  The  plans  proposed 
provide  for  the  installation  of  22  arc  lamps,  of  which  there  are  none  in 
the  town  at  present,  and  for  336  tungsten  lamps  of  40  cp. 

Perth  AMBOY,  N.  j. — The  City  Council  is  considering  the  installa¬ 
tion  of  ornamental  arc-lamp  standards  in  City  Hall  Park,  plans  for  which 
have  been  prepared  by  Jay  B.  Franke,  city  electrician. 

BALTIMORE,  MD.— The  Consolidated  Gas,  El.  Lt.  &  Pwr.  Co.  is  - 
planning  improvements  to  its  Westport  power  plant.  The  output  of  the 
plant  will  be  increased  by  15,000  kw;  an  extension  will  be  built  to  the 
boiler  house,  80  ft.  by  97  ft.  and  50  ft.  high,  of  reinforced-concrete  con¬ 
struction. 

MARTINSBURG,  W.  VA. — The  capital  stock  of  the  Martinsburg  Pwr. 
Co.  has  been  increased  from  $1,500,000  to  $5,000,000. 

McMECHEN,  W.  VA.— The  Brook  El.  Co.,  of  Warwood,  has  applied 
to  the  City  Council  for  a  franchise  to  construct  and  operate  an  electric- 
light  plant  in  McMechen. 

MOUNDSVILLE,  W.  VA.— The  County  Court  has  granted  the 
Wheeling  Electrical  Co.,  of  Wheeling,  a  franchise  to  erect  transmis¬ 
sion  lines  along  the  public  roads  for  the  distribution  of  electricity  for 
lamps  and  motors.  J.  B.  Garden,  of  Wheeling,  is  general  manager. 

WASHINGTON,  D.  C. — Sealed  proposals  will  te  received  at  the  office 
of  the  chief  signal  officer.  War  Department,  Washington,  1).  C.,  until 
April  21  for  furnishing  the  signal  corps  with  528,000  ft.  45-circ.  mil 
outside  distributing  wire,  as  per  specifications  557.  Major  W.  L.  Clarke 
is  disbursing  officer. 

WASHINGTON,  D.  C. — Proposals  will  be  received  at  the  office  ot 
the  chief  signal  officer.  War  Department,  Washington,  D.  C.,  until  April 
23  for  furnishing  the  following  supplies:  Item  1 — For  300  camp  tele¬ 
phones,  in  accordance  with  specification  No.  577;  (2)  15  camp  telephone 
switchboards,  in  accordance  with  specification  No.  576.  Major  W.  L. 
Clarke  is  disbursing  officer. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C., 
until  April  29,  for  furnishing  at  the  various  navy  yards  and  naval 
stations  the  following  supplies:  Norfolk,  Va.,  Schedule  5322 — one  battery 
for  5-ton  general  vehicle  truck  and  three  transformers;  Schedule  5320 — 
32  trolley  hoists,  etc.  Brooklyn,  N.  Y.,  Schedule  5329 — 38  trolley  track 
frogs,  miscellaneous  chain  and  trolley  hoists;  Schedule  5320 — nine  trolley 
hoists.  Portsmouth,  N.  H.,  Schedule  5316 — furnishing  and  installing  new 
hoisting  machine  and  controller  for  elevator.  Schedules  can  be  obtained 
upon  application  to  the  navy  pay  office  nearest  each  navy  yard  named. 
T,  J.  Cowie  is  paymaster-general,  U.  S.  N. 


North  Central 

DETROIT,  MICH. — The  city  of  Detroit  is  planning  to  install  a  5000- 
ikw  steam-driven  turbo-generator  unit  in  the  municipal  electric-light 
plant.  About  1000  additional  arc  lamps  will  be  erected  throughout  the 
•city;  extensions  will  be  made  to  arc-lamp  circuits  and  also  to  under¬ 
ground  conduits,  to  cost  about  $50,000.  Bids  for  construction  will  be 
received  in  July,  1913.  Frank  Mistersky  is  superintendent  of  the 
-municipal  electric  plant. 

GR.AND  RAPIDS,  MICH. — Plans  for  a  lighting  plant  for  East  Grand 
'Rapids  were  suggested  at  the  first  meeting  of  the  new  village  held  on 
April  1.  Thomas  B.  O’Keefe  is  president. 

READING,  MICH. — Plans  are  being  prepared  for  the  installation  of 
•new  equipment  in  the  municipal  electric-light  and  water-works  plant,  in- 
■cluding  boilers,  engines  and  generator.  B.  K.  Goodman  is  chief  engineer. 

CLEVELAND,  OHIO. — Proposals  will  be  received  at  the  office  of  the 
•clerk  of  the  Board  of  Education,  East  Sixth  Street,  Cleveland,  Ohio, 
until  April  28  for  furnishing  material  and  construction  of  building  on 
the  Chesterfield  property,  to  be  known  as  the  Chesterfield  School,  includ¬ 
ing  plumbing,  gas-fitting,  sewers,  heating  and  ventilating  and  electric 
wiring,  in  accordance  with  plans  and  specifications  on  file  at  the  office 
•of  the  architect  of  the  board.  East  Sixth  Street.  Specifications  may  he 
secured  on  application  to  the  above  office.  Frank  G.  Hogen  is  director 
•of  schools. 

NAPOLEON,  OHIO. — The  Henry  County  Mutual  Tel.  Co.,  recently 
incorporated  with  a  capital  stock  of  $20,000,  proposes  to  build  an  ex¬ 
change  in  Napoleon  and  co-operate  with  eleven  mutual  companies  in 
the  county, 

TOLEDO,  OHIO. — The  Toledo  Trac.,  Lt.  &  Pwr.  Co.  has  awarded 
a  contract  for  a  1200-kw  turbo-generator  set,  to  be  installed  in  the 
Water  Street  plant,  to  the  General  Electric  Co. 

FRANKFORT,  KY. — The  State  Board  of  Prison  Commissioners  of 
/Kentucky  and  the  Commissioners  of  the  Sinking  Fund  of  Kentucky,  of 


Frankfort,  are  considering  the  advisability  of  installing  an  electric  light 
and  power  plant  and  ice-making  machinery  to  supply  electricity  for  lamps 
and  motors  and  for  pumping  water  and  to  manufacture  ice  for  the  state 
prison  and  also  for  the  State  Institute  for  the  Feeble-Minded. 

FRANKFORT,  KY. — Bids  will  be  received  at  the  office  of  Governor 
James  B.  McCreary,  Frankfort,  president  of  the  Commissioners  of  the 
Sinking  Fund  of  Kentucky,  for  furnishing  and  installing  all  electric 
fixtures  in  the  new  Governor’s  mansion  in  Frankfort.  Further  informa¬ 
tion  may  be  secured  from  C.  C.  &  £.  A.  Weber,  Mercantile  Library 
Building,  Cincinnati,  Ohio,  architects,  and  from  Thomas  R.  Ward,  custo¬ 
dian  of  public  buildings,  Frankfort,  Ky. 

IRVING,  KY. — A^ilication  has  been  made  to  the  municipal  authorities 
of  Irving  by  Elmer  Northcut,  of  Chicago,  111.,  for  franchises  to  install 
and  operate  electric-light  and  water-works  systems  here.  Arrangements 
have  been  made  to  begin  on  the  proposed  plants  as  soon  as  franchises 
have  been  granted. 

CENTERVILLE,  IND. — .\t  an  election  held  March  15  the  proposition 
to  install  an  electric-light  plant  was  carried.  The  street-lighting  system 
will  consist  of  30  street  lamps.  Electricity  for  operating  the  system 
will  be  purchased.  As  yet  no  arrangements  have  been  made  for  the  in¬ 
stallation  of  the  system  or  engineer  engaged.  W.  A.  Butsch  is  town 
clerk. 

CORYDON,  IND. — Negotiations  have  practically  been  completed  whereby 
the  United  Gas  &  El.  Co.,  of  New  Albany,  will  take  over  the  electric-light 
and  power  plant  of  the  Corydon  Lt.,  Wtr.  &  Ice  Co.,  owned  by  Frank 
R.  Wright.  The  deal  will  not  be  formally  closed  until  flood  conditions  in 
that  section  have  been  alleviated,  permitting  communication  between  the 
two  cities.  The  United  Gas  &  El.  Co.  proposes  to  serve  several  new 
communities  between  New  Albany  and  Corydon. 

ELKHART,  IND. — The  installation  of  an  ornamental  street-lighting 
system  is  contemplated.  The  present  plans  provide  for  about  fifty  stand¬ 
ards,  carrying  five  60-watt  lamp  clusters,  to  be  maintained  by  under¬ 
ground  wires.  James  Leicester,  Jr.,  commissioner  of  public  works,  is 
chairman  of  lighting  committee. 

CISCO,  ILL. — E.  F.  Coffman  has  purchased  the  local  electric-light 
plant  and  garage,  owned  by  Fred  Swan. 

DECATUR,  ILL.— The  Decatur  Ry.  &  Lt.  Co.  is  planning  extensive 
improvements  to  its  system  in  Decatur  this  year,  involving  an  ex- 
l>enditure  of  $120,000. 

DIXON,  ILL. — The  Illinois  Northern  Utilities  Co.,  of  Dixon,  has 
recently  closed  a  contract  with  the  National  Silica  Co.,  of  Oregon,  to 
furnish  electrical  energy  to  the  amount  of  500  hp.  Electricity  for  operat¬ 
ing  the  plant  will  be  transmitted  from  the  Dixon  power  station.  C.  B. 
Yonts  is  contract  agent. 

GALESBURG,  ILL. — Plans  are  being  considered  by  the  People’s  Trac. 
Co.,  of  Galesburg,  for  the  construction  of  an  electric  railway  from 
Galesburg  to  Galva.  As  soon  as  financial  arrangements  have  been 
made  work  will  begin  on  securing  right-of-way,  and  construction  work 
will  begin  at  once.  Energy  for  operating  the  plant  will  be  supplied 
from  the  Traction  company’s  plant  west  of  the  city,  which  will  be  en¬ 
larged  and  substations  will  be  erected  along  the  railway.  A.  P.  Higgina, 
of  Galesburg,  is  president  of  the  company. 

HILLSBORO,  ILL. — The  Hillsboro  El.  Lt.  St  Pwr.  Co.,  of  Hillsboro, 
has  changed  its  name  to  the  Southern  Illinois  Lt.  &  Pwr.  Co.  and  has 
increased  its  capital  stock  from  $500,000  to  $1,000,000. 

KNOXVILLE,  ILL.— W.  J.  Achelpol,  of  the  Illinois  Trac.  System,  of 
Peoria,  has  completed  a  deal  for  the  purchase  of  the  property  of  the 
Knoxville  Ei.  Lt.  &  Pwr.  Co. 

LOCKPORT,  ILL. — The  Pub.  Ser.  Co.  of  Northern  Illinois,  of  Chi¬ 
cago,  has  submitted  a  new  proposition  to  the  City  Council.  In  con¬ 
sideration  of  a  25-year  franchise  the  company  agrees  to  furnish  and 
erect  a  100,000-gal.  steel  tower  and  water  tank  and  to  furnish  the 
city  free  of  charge  for  five  years  15  four-tungsten-lamp  clusters  on  State 
Street  and  75  single-tungsten  lamps  of  32  cp  to  be  erected  in  different 
parts  of  the  city. 

MELROSE  PARK,  ILL. — Sealed  proposals  will  be  received  by  the 
Village  Board,  Melrose,  until  April  21  for  the  complete  installation  of 
an  electrically  driven  water-pumping  plant,  consisting  of  two  complete 
air-lift  systems,  three  horizontal  single-stage  turbine  pumps  and  motors, 
switchboard,  transformers,  piping,  wiring,  etc.  Specifications  can  be 
obtained  from  John  Engbrecht,  village  clerk,  or  C.  C.  McLain,  consulting 
engineer.  Municipal  Building,  Melrose  Park. 

NEPONSET,  ILL. — The  City  Council  has  accepted  the  bid  of 
Constance  Brown,  representing  the  Spring  Valley  Co.,  of  $3,000  for  the 
|)iirchase  of  the  municipal  electric-light  plant. 

SPRINGFIELD,  ILL. — Numerous  improvements  will  be  made  by  the 
ITtilities  company,  work  on  which  will  begin  as  soon  as  the  weather  will 
permit.  The  company  proposes  to  erect  an  addition  to  its  power  plant  at 
Tenth  Street  and  Capitol  Avenue,  which  will  provide  space  for  office 
rooms,  storage  place  for  stock  material  and  repair  parts,  and  also  for 
three  200-kw  transformers  purchased  last  year,  which  have  been  housed 
in  a  temporary  structure;  a  cooling  tower  will  also  be  erected,  and  a 
100,000-gal.  concrete  storage  tank  to  supply  waters  for  the  boilers;  and  a 
new  carhouse  at  Sixth  and  Ashe  Streets. 

CASSVTLLE,  WIS.— The  Union  El.  Co.,  of  Dubuque,  la.,  has  sub¬ 
mitted  a  proposition  to  the  Village  Board  offering  to  furnish  electricity 
for  lighting  the  village. 
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MARSHFIELD,  WIs. — The  Wausau  Street  R.  R.  Co.,  of  Wausau, 
has  submitted  a  proposition  to  the  town  of  Marshfield  offering  to  take 
over  the  municipal  electric-light  plant.  If  the  Wausau  company  takes 
over  the  plant,  electricity  for  operating  the  local  system  will  be  fur¬ 
nished  from  the  power  station  at  Wausau.  M.  C.  Ewing,  of  Wausau,  is 
manager  of  the  railway  company. 

RACINE,  WIS. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system  on  State  Street  from  Forest  Street  to 
the  bridge.  The  West  Side  Improvement  League  has  appointed  a  com¬ 
mittee  to  take  up  matter  with  the  property  owners  and  tenants  on  State 
Street  and  with  the  Milwaukee  El.  Ry.  &  Lt.  Co.  The  present  plans 
provide  for  the  installation  of  125  lamps  at  a  cost  of  about  $6,000. 

SUPERIOR,  WIS. — The  contract  for  wiring  the  Northern  Pacific  ore 
docks  has  been  awarded  to  Riley  S.  Hartley,  of  Superior.  Sherardtict,  30 
per  cent  Para  wire,  25-kva  transformers,  panels  included,  and  Benjamin 
reflectors  for  150-amp  lamps  will  be  required  for  the  work.  The  cost  of 
the  work  is  estimated  at  about  $6,000. 

WAUMANDEE,  WIS. — Plans  are  being  considered  to  establish  an 
electric-light  plant  in  Waumandee.  It  is  proposed  to  install  the  plant 
in  the  engine  room  of  the  Waumandee  Mills. 

CROOKSTON,  MINN. — The  City  Council  has  adopted  an  ordinance 
authorizing  the  city  clerk  to  advertise  for  bids  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  business  district. 

EAST  GR.'XND  FORKS,  MINN. — The  installation  of  a  new  electric- 
light  plant  here  is  under  consideration. 

ELLSWORTH,  MINN. — The  question  of  rebuilding  the  local  electric 
light  plant,  recently  damaged  by  fire,  is  under  consideration. 

FERTILE,  MINN. — The  village  of  Fertile  is  considering  the  question 
of  establishing  a  municipal  electric-light  plant.  For  the  past  two  years 
the  village  has  been  without  electrical  service. 

GRAND  MEADOW,  MINN. — The  installation  of  an  electric-light  plant 
in  Grand  Meadow  is  under  consideration. 

HERMAN,  MINN. — The  village  of  Herman  has  voted  to  install  an 
electric-lighting  system.  Electricity  for  operating  the  system  will  be 
transmitted  from  the  Fergus  Falls  plant. 

VIRGINIA,  MINN. — The  Mesaba  Lt.  &  Pwr.  Co.,  of  Virginia,  has 
secured  water-power  rights  on  the  Vermillion  River  between  Crane  Lake 
and  Lake  Vermillion  and  proposes  to  build  several  power  plants.  The 
company  also  proposes  to  construct  a  central  power  plant  in  Virginia 
within  a  year  and  perhaps  another  at  some  point  on  the  Mesaba  range 
and  will  supply  electricity  for  all  purposes  to  practically  every  city  on 
the  Mesaba  range.  A.  McMillan,  of  Chicago,  III.,  is  interested  in  the 
company.  .  ^ 

WADENA,  MINN. — Steps  have  been  taken  toward  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  The  cost 
is  estimated  at  $1,000.  , 

WINSTED,  MINN. — Application  has  been  made  to  the  City  Council 
by  H.  B.  Rutledge,  president  of  the  Glencoe  El.  Lt.  Co.,  for  an  electric 
light  franchise  in  Winsted. 

BLOOMFIELD,  lA. — Plans  have  been  prepared  by  J.  B.  Hill,  of  Iowa 
City,  consulting  engineer,  for  the  construction  of  a  new  power  plant  in 
Bloomfield,  to  cost  approximately  $10,000. 

BUFFALO,  lA. — At  an  election  held  recently  the  proposition  to  have 
the  town  lighted  by  electricity  was  carried.  The  service  will  be  supplied  by 
the  Davenport  &  Muscatine  Ry.  Co.,  of  Davenport.  Arc  lamps  will  be 
used  for  street  lighting. 

BURT,  lA. — Steps  have  been  taken  to  organize  a  company  to  install 
an  electric-light  plant  in  Burt. 

DAVENPORT,  I.\. — The  People’s  Lt.  Co.  has  increased  its  capital 
stock  from  $1,500,000  to  $2,500,000. 

DAVENPORT,  I  A. — A  company  is  being  organized  to  establish  a  light 
plant  in  Davenport.  C.  C.  Farmer,  of  Davenport;  C.  Klink,  Adam 
Schoerlin  and  I.  I.  Goldsmith,  of  Aurora,  111.,  are  interested. 

NEV’AD.V.  I.\. — The  Iowa  Ry.  &  Lt.  Co.,  of  Cedar  Rapids,  la.,  has 
taken  over  the  property  of  the  Nevada  El.  Co.  It  is  understood  that  new 
equipment  has  been  ordered  for  the  Nevada  plant.  William  G.  Dows,  of 
Cedar  Rapids,  is  president  and  general  manager  of  the  Iowa  company. 

OSKALOOS.-V,  I.\. — The  City  Council  has  granted  the  Oskaloosa  Lt. 
&  Trac.  Co.  a  25-year  franchise,  subject  to  the  approval  of  the  voters. 

OSKALOOS.V,  l.\. — The  property  of  the  Oskaloosa  Trac.  &  Lt.  Co. 
and  the  Oskaloosa  &  Buxton  Interurban  Co.  has  been  purchased  by 
William  B.  McKinley,  president,  and  H.  E.  Chibbuck,  manager,  of  the 
Illinois  Trac.  Co. 

RUSSELL,  I.V. — The  City  Council  is  considering  the  proposition  ot 
installing  an  electric-light  system  in  Russell,  and  may  call  a  special  elec¬ 
tion  to  submit  to  the  voters  the  proposition  to  issue  bonds  for  erecting 
a  transmission  line  to  Charlton. 

WELDON,  I.\. — .^t  a  special  election  held  recently  the  proposition 
to  install  an  electric-light  system  was  carried. 

WHITING,  I.^. — Proposals  will  be  received  by  B.  L.  Foss,  town  clerk, 
Whiting,  la.,  until  April  21,  for  furnishing  material  and  constructing  an 
electric  light  and  power  plant  for  the  town  of  Whiting,!  in  accordance 
with  plans  and  specifications. 

FORSYTH,  MO. — At  an  election  to  be  held  soon  the  proposition  to 
issue  from  $7,000  to  $10,000  in  bonds,  the  proceeds  to  be  used  for  in- 
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stalling  an  'electric-light  plant  and  water-works  system,  will  be  sub¬ 
mitted  to  the  voters. 

POPLAR  BLUFF,  MO. — The  property  of  the  Poplar  Bluff  Lt.  &  Pwr. 
Co.,  owned  by  the  Light  &  l>evel.  Co.,  of  St.  Louis,  has  been  purchased  by 
ihe  Missouri  Pubic  Utilities  Co.,  of  St.  Louis.  The  price  paid  for  the 
plant  is  said  to  be  $350,000. 

LA  MOURE,  N.  D. — The  Bennett  Engineering  Co.,  of  Sioux  Falla, 
S.  D.,  is  constructing  an  electric-light  plant  in  La  Moure.  The  proposed 
plant  will  be  equipped  with  one  100-hp  gas  engine  and  producer  and  one 
60-kw,  2300-volt,  three-phase  generator,  directly  connected.  A  24-hour 
service  will  be  established.  Machinery  and  equipment  have  already  been 
purchased.  I.  I.  Bennett;  of  Sioux  Falls,  S.  D.,  is  interested  in  the 
company. 

LANSFORD,  N.  D. — A  committee  has  been  appointed  to  look  into  the 
question  of  installing  an  electric-light  plant  in  Lansford.  C.  A.  Adams 
is  chairman.  ' 

LISBON,  N.  D. — The  installation  of  an  electric-light  plant  in  Lisbon, 
tc  cost  about  $40,000,  is  under  consideration.  It  is  expected .  that  an 
ornamental  street-lighting  system  will  be  established  in  the  business  dis¬ 
trict  in  connection  with  the  proposed  plant. 

MOTT,  N.  D. — S.  Stewart,  of  Morris,  Minn.,  is  making  investigations 
here  with  a  view  of  establishing  a  flour  mill  and  electric-light  plant  in 
Mott.  The  proposed  plant  will  furnish  electricity  to  light  the  entire  city 
and  to  operate  a  pumping  station  for  fire  protection. 

NEW  SALEM,  N.  D. — The  New  Salem  El.  Lt.  Co.  has  been  granted 
a  franchise  to  construct  and  operate  an  electriC-light  plant  in  New  Salem. 
Work  will  begin  on  the  proposed  plant  at  once.  ' 

ST.  THOMAS,  N.  D. — A  special  election  has  been  called  for  April  28 
to  submit  the  proposition  to  install  a  municipal  electric-light  plant  in  St. 
Thomas  to  the  voters.  " 

KIMBALL,  S.  D. — A  franchise  has  been  granted  by  the  City  Council 
which  provides  for  the  installation  'of  an  electric-light  plant  to  cost 
$10,000. 

HILDRETH,  NEB. — C.  E.  Sturtevant,  engineer  of  Holdrege,  will 
have  charge  of  the  installation  of  an  electric-light  'system  and  extension 
to  water-works  system,  for  which  bonds  were  recently  voted. 

BLUE  RAPIDS,  KAN. — The  Marshall  County  Pwr.  &  Lt.  Co.,  re¬ 
cently  organized,  has  purchased  the  Elastic  Plaster  Company’s  water¬ 
power  and  electric-lighting  system  in  Blue  Rapids  and  will  repair  the  dam 
in  the  Big  Blue  River.  Dr.  William  Hunter  is  secretary  and  treasurer, 
and  J.  G.  Strong  is  manager  of  the  Marshall  County  Pwr.  &  Lt.  Co.,  both 
of  Blue  Rapids. 

ESBON,  K.AN. — It  is  understood  that  wotk  will  soon  begin  on  the 
installation  of  an  electric-lighting  system  here,  for  which  a  franchise 
was  recently  granted. 

LEBANON,  KAN. — A  franchise  has  recently  been  granted  to  an  elec¬ 
tric  company  to  furnish  electricity  in  Lebanon.  It  is  understood  that 
work  will  soon  begin  on  the  installation  of  the  system.  , 

MILTONVALE,  KAN. — The  contract  for  the  installation  of  the  pro¬ 
posed  municipal  electric-light  plant  has  been  awarded  to  Brooks  &  Sons 
Co.,  Scarritt  Building,  Kansas  City,  Mo.  The  equipment  of  the  plant 
includes  two  50-hp  Solar  oil  engines  and  two  37}4-kw  direct -current  gen 
erators.  E.  T.  Archer  &  COi,  of  Kansas  City,  Mo.,  are  engineers. 

NICKERSON,  KAN. — The  city  of  Nickerson  is  contemplating  the 
purchase  of  the  transmission  line  erected  by  the  United  Water,  Gas  &  El. 
Co.,  of  Hutchinson,  from  Nickerson  to  Hutchinson.  The  city  has  de¬ 
cided  either  to  purchase  the  line  or  make  a  contract  for  energy  to  be 
delivered  at  the  switchboard  in  Nickerson. 

SALINA,  KAN. — The  City  Council  has  approved  the  contract  sub¬ 
mitted  by  the  Salina  Lt.,  Gas  &  Pwr.  Co.  for  installing  and  maintaining 
an  ornamental  street-lighting  system  in  the  business  district.  .  The  plans 
provide  for  the  erection  of  56  ornamental  lamp  standards,  carrying  five- 
lamp  clusters.  The  cost  of  installing  the  system  is  estimated  at  $5,700 
and  the  maintenance  at  $1,640  per  year.  ^ 

WICHIT.^,  KAN. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Washington,  D.  C.,  until  April  29,  for  conduit  and 
wiring  system  and  interior  fixtures  for  the  United  States  post  office  and 
court  house  at  Wichita,  Kan.,  in  accordance  with  plans  arid  specifications, 
copies  of  which  may  be  had  at  this  office  or  at  the  office  of  the  custodian, 
Wichita,  Kan.  O.  Wenderoth  is  supervising  architect. 


Southern  States 

SPENCER,  N.  C. — At  an  election  to  be  held  May  6  the  proposition  to 
i.ssue  $50,000  in  bonds  for  the  installation  of  an  electric-light  plant  and 
water-works  system  will  be  submitted  to  the  voters. 

McCOLL,  S.  C. — At  an  election  held  recently  the  proposition  to  issue 
$10,000  for  the  installation  of  an  electric-lighting  system  was  carried. 

ALBANY,  GA. — The  Albany  Pwr.  &  Mfg.  Co.  has  decided  to  in¬ 
crease  the  output  of  its  steam  plant  here.  New  machinery,  including 
two  new  boilers  and  auxiliaries,  will  be  installed,  at  a  cost  of  about 
$20,000.  The  company  has  also  decided  to  build  a  dam  across  the  Flint 
River  at  Porter’s  Shoals  and  conduct  it  through  an  aqueduct  or  canal 
a'cross  the  old  Ball  plantation  to  the  present  dam  on  the  creek.  E.  S. 
Killebrew,  of  Albany,  is  superintendent. 
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ATHENS,  GA. — The  Athens  Ry.  &  El.  Co.  is  extending  its  lighting 
.system  throughout  the  city. 

ATLANTA,  GA. — The  Franklin  Lt.  &  Pwr.  Co.,  recently  .organized, 
has  received  authority  from  the  State  Railroad  Commission  to  issue 
$150,000  in  capital  stock.  The  company  proposes  to  erect  transm^sion 
lines  and  furnish  electricity  to  towns  in  Franklin,  Hart,  Madison,  Ranks, 
Jackson  and  Elbert  Counties.  The  main  office  of  the  company  will  be 
located  in  Atlanta. 

FORSYTH,  GA. — Extensions .  to  the  municipal  electric-lighting  system 
are  contemplated. 

WHIGHAM,  GA. — A  special  election  has  been  called,  for  April  18  to 
submit  the  proposition  to  issue  $6,000  in  bonds  for  a  municii>ai  elec¬ 
tric-light  plant  to  the  voters. 

HAWTHORN,  FLA. — The  Hawthorn  Mfg.  Co.  contemplates  installing 
an  electric  plant.  1 

KEY  WEST,  FLA. — J,  A.  Willis,  of  Key  West,  Fla.,  would  like  to  re¬ 
ceive  prices  on  electrical  equipment  for  a  $100,000  hotel. 

PENSACOLA,  FLA. — A  special  committee  has  been  appointed  by  the 
City  Council  to  secure  information  relative  to  the  cost  of  installing, 
maintenance,  etc.,  of  a  municipal  electric-light  plant.  The  ordinance 
authorizing  a  $100,000-bond  issue  is  being  held  up,  pending  the  report 
of  the  committee.  Adrian  E.  Langford  is  city  clerk. 

TALLAHASSEE,  FL.\. — .\t  an  election  to  be  held  April  15  the  propo¬ 
sition  to  issue  $9,000  in  bonds  for  extensions  to  electric-light,  water  and 
gas  plants  will  be  submitted  to  the  voters. 

JACKSON,  TENN. — An  effort  is  being  made  to  raise  $10,000  for  the 
installation  of  an  ornamental  street-lighting  system  in  Jackson. 

BIRMINGHAM,  ALA. — The  Alabama  Pwr.  Co.  has  issued  an  official 
statement  disclosing  its  proposed  operations.  The  statement  indicates 
that  the  company  will  build  11  dams,  which  will  develop  1,227,000  hp 
to  be  distributed  in  Alabama  and  other  states.  The  plants  as  announced 
and  which  will  be  built  from  time  to  time  are  as  follows:  Coosa  River, 
Lock  7,  45,000  hp;  Coosa  River,  Lock  12,  105,000  hp;  Coosa  River,  Lock 
14,  100,000  hp;  Coosa  River,  Lock  15,  80,000  hp;  Coosa  River,  Lock  18, 
100,000  hp;  Tallapoosa  River,  Cherokee  Bluffs  site,  115,000  hp;  Ten¬ 
nessee  River,  Muscle  Shoals  site,  400,000  hp;  Sautty  Creek,  6000  hp; 
Town  Creek,  7000  hp;  Little  River,  52,000  hp;  Choccolocco  Creek,  2000 
hp.  In  addition  to  the  foregoing  power  stations  the  company  is  building 
a  plant  at  Gadsden  which  will  have  an  output  of  about  15,000  hp  for 
emergency  purposes  and  to  furnish  Gadsden,  Anniston  and  other  places 
with  electricity.  Surveys  have  been  made  by  the  company  for  lines 
from  Lock  12  to  Montgomery,  from  Lock  12  to  Sylacauga,  from  the 
latter  place  to  Talladega,  from  Talladega  to  .\nnison,  from  Lock  12 
to  Calera,  from  Calera  to  Helena,  and  thence  to  Birmingham  by  the  way  of 
Oxmoor.  \  line  is  to  be  erected  from  Bessemer  to  Cordova  in  the  coal 
fields  and  from  Bessemer  to  Tuscaloosa.  The  pbins  provide  for  the 
erection  of  a  total  of  229  miles  of  transmission  lines,  to  cost  about 
$3,000,000. 

FORT  PAYNE,  ALA. — L.  C.  Nichols,  of  the  .Mabama  Cooperage  Co., 
has  taken  over  the  plant  and  franchise  of  the  .Mabama  El.  Service  &  Lt. 
Co.  under  a  five-year  lease.  The  power  plant  will  be  removed  from  its 
present  location  on  Lookout  Mountain  to  the  cooperage  plpnt  in  Fort 
Payne. 

GAINESVILLE,  .ALA. — Contracts  have  been  awarded  by  the  Board 
of  Public  Works  for  the  construction  of  an  electric-light  plant  and  ex¬ 
tensions  to  water-works  system,  the  cost  of  both  plants  not  to  exceed 
$9,173.  The  J.  B.  McCrary  Co.,  engineers,  of  Atlanta,  Ga.,  will  have 
charge  of  the  work. 

.M.TIIS,  OKLA. — The  City  Council  has  submitted  a  proposition  to  the 
town  of  Blair,  10  miles  distant,  to  furnish  electricity  from  the  municipal 
electric-light  plant  in  Altus  to  that  town  for  lamps  and  motors. 

ENID,  OKLA. — The  Enid  El.  &  Gas  Co.  contemplates  improvements 
to  its  two  plants  in  Enid  involving  an  expenditure  of  over  $7,000. 

ALICE,  TEX. — A  franchise  has  been  granted  to  P.  A.  Prisnal  to 
install  and  operate  an  electric-light  plant  in  Alice. 

BRENHAM,  TEX. — The  Brenham  El.  Lt.  Co.  is  making  extensive  ad¬ 
ditions  and  improvements  to  its  plant  and  service  here. 

EL  P.XSO,  TEX. — The  El  Paso  El.  Ry.  Co.,  a  subsidiary  of  the  Stone 
&  Webster  Corpn.,  of  Boston,  Mass.,  is  planning  to  erect  a  system  of 
transmission  lines  at  points  in  the  valley  for  the  purpose  of  supplying 
electricity  to  the  farmers  and  others  for  operating  pumping  plants  and 
other  industries. 

EL  PASO,  TEIX. — The  F,  S.  Pearson  Syndicate,  of  New  York,  London, 
Fing.,  and  Mexico,  will  install  a  large  power  plant  in  conjunction  with 
its  large  woodworking  plant  in  El  Paso.  The  power  house  will  be  100  ft. 
by  150  ft.  and  will  be  equipped  with  two  1000-kw  steam  turbo-generator 
units,  boilers,)  motors,  pumps  and  auxiliaries.  Work  will  soon  start  on 
the  project. 

ENNIS,  TEX. — The  property  of  the  Ennis  Ice,  Lt.  &  Pwr.  Co.  is  re- 
I>orted  to  have  been  purchased  by  the  Texas  Lt.  &  Pwr.  Co.,  of  Dallas. 
The  ice  plant  .will  be  retained  by  the  present  owner. 

PARIS,  TEX. — The  Texas  Lt.  &  Pwr.  Co.  is  erecting  a  new  electric 
plant  in  Paris  and  is  making  other  important  improvements  to  its  system. 

SAN  BENI'tO,  TEX. — Steps  have  been  taken  by  the  business  men 
to  provide  for  the  installation  of  an  ornamental  street-lighting  system 
in  the  business  section  of  the  town  and  Houston  Boulevard.  The  San 


Benito  Tel.,  Wtr.,  Lt.  &  Pwr.  Co.  has  submitted  a  proposition  offering 
to  erect  ornamental  poles  carrying  three-lamp  clusters.  ^ 

SEADRIFT,  .TEX,7-G.  E.  Fusull,  of  Eagle  Lake,  has  beca  graqted  a 
franchise  to  construct  and  operate  an  electric-light  plant  here.  An  ice 
factory  will  be  built  in  connection  with  the  electric  plant. 

SULPHUR  SPRINGS,  TEX. — Improvements  to  the  local  electric-light 
plant  are  contemplated  by  B.  F.  Ashcroft  &  Sons.  New  buildings,  will  be 
erected  and  additional  machinery  installed. 

TEAGUE,  TEX. — The  Teague  El-  Lt.  &  Pwr.  Co. .  is  .building  a- new 
power  plant  in  Teague. 

TEXAS  CITY,  TEX-i — Plans  arc  being  prepared -for  the  installation 
of  a  lighting  system  on  the  principal  business  thoroughfare  in  Texas  City. 


Pacific  States 

BURLINGTON,  WASH.— The  Pacific  Northwest  Trac.  Co.,  of  Seattle, 
has  recently  been  awarded  a  contract  for  lighting  the  streets  of  Burlington. 
Tungsten  street  lamps  will  be  installed  at  a  cost  of  about  $7,000. 

SPOKANE,  WASH. — The  Trustee  Co.  has  applied  to  the  City  Commis¬ 
sioners  for  a  franchise  to  construct  and  operate  an  electric  light  and 
power  plant  and  steam-heating  plant  to  supply  electricity  for  lamps  and 
motors  and  steam  for  heating  purposes  within  the  city  limits.  The  com¬ 
pany  has  also  applied  for  a  franchise  to  install  and  operate  a  telephone 
system  in  the  buildings  of  the  company. 

TOLEDO,  WASH. — The  Independent  El.  Co.,  which  recently  purchased 
the  Toledo  El.  Co.,  will  soon  erect  a  transmission  line  from  Winlock  to 
Toledo.  When  completed  the  local  plant  will  be  dismantled  and  energy 
for  operating  the  local  system  will  be  supplied  from  the  large  electric  plant 
of  the  Independent  company.  The  Independent  company  is  a  subsidiary 
of  the  Washington-Oregon  Corpn.,  of  Vancouver,  Wash. 

KL.AMATiI  F.ALLS,  ORE. — The  City  Council  is  contemplating  the 
installation  of  a  fire-alarm  and  police  signal-system  in  Klamath  Falls. 

ONTARIO,  ORE. — The  Malheur  Home  Tel..  Co.  contemplates  improve¬ 
ments  and  extensions  to  its  system  in  this  section,  involving  an  expend¬ 
iture  of  about  $20,000.  \  new  line  will  be  erected  at  once  between  ibis 

city  and  Vale.  »  I  • 

PORTL.AND,  ORE. — Plans  have  been  prepared  by  the  Park  Commis¬ 
sioners  for  the  installation  of  a  lighting  system  in  Peninsula  and  Colum¬ 
bia  Parks.  It  is  proposed  to  erect  six  arc  lamps  on  ornamental  standards 
and  400-watt  lamps  in  each  park,  at  a  cost  of  $6,000. 

PORTLAND,  ORE. — Plans  for  the  constriictib'n  of  '  the  proposed 
municipal  electric-light  plant  on  the  Clackamas  River,  near  Portland,  to 
cost  $2,500,000,  have  been  approved  by  Mayor  Rushlight.  Plans,  were 
prepared  by  J.  H.  Cunningham,  engineer,  of  Portland.  The  City  Council, 
it  is  reported,  will  take  definite  action  soon. 

FRESNO,  CAL. — The  Pacific  Lt.  &  Pwr.  Corpn.,  of  Los  Angeles,  has 
been  granted  two  50-year  franchises  by  the  County  Supervisors,  one  for 
the  erection  of  electric  transmission  lines  and  the  other  for  a  paralleling 
telephone  line  from  the  Big  Creek  dam  power  house  to  the  Fresno-Tulare 
County  line. 

GLENDALE,  CAL. — Bids  are  requested  by  the  city  of  Glendale  for 
furnishing  copper  wire  for  the  distribution  system  of  the  municipal  ele<t 
trie-light  plant.  G.  B.  Woodbury  is  city  clerk.  ' 

LOS  ANGELES,  CAL. — The  Pacific  Lt.  &  Pwr.  Corpn.  has  been 
granted  a  franchise  by  the  United  States  government  to  construct  and 
maintain  a  power  plant  on  Big  Creek  and  a  transmission  line  through 
the  National  forests  to  Los  Angeles. 

LOS  GATOS,  CAL. — The  Los  Gatos  Tel.  Co.  has  received  authority 
from  the  State  Railroad  Commission  to  issue  capital  stock  to  the  amount 
of  $15,000,  the  proceeds  to  be  used  for  the  construction  of  a  new  ex 
change  building  at  Los  Gatos  and  for  erecting  aerial  cables. 

P.ALO  ALTO,  CAL.— The  city  of  Palo  Alto  is  building  a  new  concrete 
power  house  for  the  municipal  electric-light  plant,  to  cost  $20,000.  The 
output  of  the  plant  will  be  increased  by  500  kw,  at  a  cost  of  $20,000 
Contracts  for  equipment  have  not  yet  been  placed.  About  $5,000  will 
be  expended  for  small  distribution  extensions.  J.  F.  Byxbee,  Jr.,  is  city 
engineer. 

REDLANDS,  CAL. — ^The  city  trustees  have  awarded  a  contract  to  the 
Southern  Sierras  Pwr.  Co.,  of  San  Bernardino,  to  furnish  electrical 
energy  to  operate  the  pumps  of  the  new  municipal  water  system  for  a 
period  of  seven  years.  The  company  will  also  be  granted  a  franchise 
to  supply  electricity  for  lamps  and  motors  here. 

S.ACRAMENTO,  CAL. — The  City  Commissioners  are  working  on  a 
plan  to  form  lighting  districts  in  the  city  in  which  it  is  proposed  to  erect 
luminous  arc  lamps  on  ornamental  poles.  City  Electrician  Pearce  is 
working  out  details. 

S.AN  DIEGO,  CAL. —  The  Board  of  Education  requests  proposals  fer 
the  installation  of  an  electric  program  clock,  electric  signal  system  and 
intercommunicating  telephone  system  in  the  Washington  School.  S.  W. 
Belding  is  clerk  of  board. 

S.AN  FRANCISCO,  CAL. — The  Honey  Lake  Vall|;y  Mutual  Tel.  Asso 
ciation  has  applied  to  the  State  Railroad  Cqmmission  for  permission  t* 
issue  notes  to  the  amount  of  $10,000,  the  proceeds  to  be  used  for  ex¬ 
tensions  and  improvements  to  its  system. 
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VALLEJO,  CAL. — Plans  for  the  proposed  electrolier  lighting  system 
on  Georgia  Street  recommended  by  the  Merchants’  Association  have  been 
approved  and  adopted  by  the  City  Council.  Bids  will  be  advertised  for 
at  once. 

VENICE,  CAL.— The  contract  for  the  erection  of  385  ornamental 
lamp  standards  on  Ocean  Front  has  been  awarded  to  W.  F.  Rabineau, 
at  $14,900. 

CALDWELL,  IDAHO.— The  Idaho-Oregon  Lt.  &  Pwr.  Co.,  of  Boise, 
is  securing  rights-of-way  from  the  Swan  Falls  power  plant,  on  Snake 
River,  to  the  site  of  the  power  plant  of  the  Gem  Irrigation  district.  The 
company  has  secured  the  contract  for  furnishing  electricity  for  the  Gem 
Irrigation  project.  Work  will  start  at  once  on  erecting  transmission  lines, 
etc. 

MIAMI,  ARIZ. — The  Inspiration  Copper  Co.  has  entered  into  a  ten- 
year  contract  for  electricity  to  be  supplied  by  the  hydroelectric  plant 
connected  with  the  Salt  River  reclamation  project.  The  company  is  to 
pay  ^  cent  per  kw-hr.  for  energy  and  to  erect  a  transmission  line  from 
its  mine  and  mill  to  the  power  plant  at  its  own  expense. 

CUTBANK,  MONT. — The  town  of  Cutbank  will  advertise  for  bids  for 
the  installation  of  an  electric-light  plant  and  water-works  system,  to  cost 
about  $50,000.  The  Gerharz-Jaqueth  Engineering  Co.,  of  Billings,  has 
charge  of  the  engineering  work. 

GREAT  FALLS,  MONT. — Proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service,  Great  Falls,  Mont.,  until  April 
30,  for  furnishing  five  (more  or  less)  70-ton  electrically  operated  power 
shovels  for  use  on  the  Milk  River  and  Sun  River  projects,  Montana. 
For  particulars  address  the  United  States  Reclamation  Service,  Wash¬ 
ington,  D.  C.,  or  Helena,  Mont. 


Canada 

CALG.ARY,  ALTA. — A  by-law  was  passed  on  March  5  authorizing  the 
sum  of  $400,000  for  the  erection  of  additional  substations  and  equipment, 
also  for  the  underground  cable  and  light  and  power  extensions  in  various 
parts  of  the  city.  Estimates  prepared  for  street  lighting  show  that  $105,- 
000  will  be  required  for  1913,  as  compared  with  $59,000  for  1912. 

EDMONTON,  ALTA. — ^The  city  of  Edmonton  will  make  extensions  to 
its  telephone  system  this  year,  the  greater  part  of  which  will  be  cable 
work,  involving  an  expenditure  of  about  $1,000,000.  Underground  con¬ 
duits  will  be  installed  in  both  North  Edmonton  and  South  Eklmonton, 
and  also  considerable  underground  and  aerial  cable  work.  W.  R.  Grif- 
6th  is  superintendent  of  the  telephone  department. 

TABER,  ALTA. — The  contract  for  the  installation  of  an  electric-light 
and  power  plant  for  Taber  has  been  awarded  to  H.  T.  Lloyd,  of  Taber. 
The  cost  of  the  plant  is  estimated  at  $25,000. 

MATSQUI,  B.  C. — ^The  Western  Canada  Pwr.  Co.  has  begun  work  on 
the  erection  of  transmission  lines  to  supply  electricity  throughout  the 
entire  Fraser  Valley  district.  The  company  has  also  made  arrangements 
with  the  raunici|>ality  of  Matsqui  whereby  the  high-tension  transmission 
line  from  its  main  generating  station  at  Stave  Lake  will  pass  through 
Matsqui  to  Sumas. 

NEW  WESTMINSTER,  B.  C.— PUiis  have  been  filed  by  the  West¬ 
minster  Pwr.  Co.  at  the  provincial  government  offices  at  New  West¬ 
minster  for  an  extensive  hydroelectric  power  project,  located  on  the 
Indian  River,  close  to  the  upper  end  of  the  North  Arm  of  Burrard  Inlet. 
The  plan  involves  the  harnessing  of  numerous  streams  at  a  high  elevation 
above  the  power  house  and  piping  water  down  to  the  plant,  thereby 
securing  a  head  of  about  1800  ft.  G.  £.  Corbould  and  J.  R.  Grant,  of  the 
firm  of  Corbould,  Grant  and  McColl,  of  New  Westminster,  are  represent¬ 
ing  the  company. 

NEW  WESTMINSTER,  B.  C. — The  provincial  government  of  British 
Columbia  is  endeavoring  to  make  an  arrangement  with  the  Western 
Canada  Pwr.  Co.,  of  Vancouver,  whereby  the  company  will  agree  to 
install  the  lamps  and  furnish  electricity  to  light  the  southern  half  of  the 
Fraser  River  Bridge  at  New  Westminster,  thus  completing  the  lighting 
equipment  of  the  structure.  The  proposal  to  utilize  the  city  lighting 
service  was  abandoned  owing  to  the  New  Westminster  City  Council 
refusing  to  furnish  the  service  at  less  than  5  cents  per  kw-hr.,  which  the 
government  authorities  considered  exorbitant. 

PORT  MANN,  B.  C. — The  Canadian  Northern  Pacific  Ry.  Co.  has 
announced  that  it  proposes  to  supply  electricity  for  lamps  and  motors  in 
Port  Mann  and  other  points  on  its  railway  as  well  as  to  operate  the  entire 
railroad  from  Yellowhead  Pass  to  Port  Mann  and  ultimately  between 
Port  Mann  and  Vancouver.  The  company  proposes  to  build  two  dams 
across  the  valley  just  east  of  Hope,  where  the  Nicolum  River  empties  into 
the  (Zoquaballa  River,  and  erect  a  hydroelectric  plant  at  the  confluence 
of  the  two  streams;  it  is  e.stimated  that  30,000  hp  can  be  developed 
under  a  head  of  1800  ft.  The  company  also  proposes  to  drive  a  tunnel 
through  the  divide  to  the  Smallow  River  level,  and  this  stream  will  be 
diverted  in  part  from  the  Skagit  River  to  the  Nicolum.  The  water  will 
be  held  in  a  storage  reservoir  with  a  capacity  of  10,000  acre-ft.,  from 
which  it  will  be  conveyed  to  the  generating  plant  by  penstock  or  tunnel. 
The  generating  plant  will  be  located  about  4  miles  east  of  the  Hope  sta¬ 
tion  on  the  Canadian  Northern  Pacific  Railway.  Flans  are  being  prepared 
by  L.  N.  Jenssen,  division  engineer.  Application  for  water  rights  has 
already  been  made  to  the  water  recorder  at  Ashcroft,  B.  C.  Port  Mann 
bat  not  a  post  office. 


SILVEKTON,  B.  C. — A  contract  has  been  closed  with  the  New  Denver 
El.  Lt.  Co.  to  erect  a  transmission  line  to  Silverton  to  furnish  elec¬ 
tricity  for  lamps  and  motors. 

VANCOUVER,  B.  C. — The  Western  Canada  Pwr.  Co.,  of  Vancouver, 
has  placed  contracts  with  Escher,  Wyss  &  Co.,  of  Montreal,  Que.,  for  two 
13,000-bp  double  Francis  turbines  and  two  inlet  drum  gates.  The  dam  at 
Stave  Falls  will  be  raised,  making  a  total  elevation  of  240  ft.,  so  as  to 
create  additional  storage  capacity  in  Stave  River  and  Stave  Lake. 

VANCOUVER,  B.  C. — The  Fourth  Avenue  Ratepayers’  Association  has 
instructed  the  city  electrician  to  install  erect  luminous  arc  lamps  on  orna¬ 
mental  standards  on  that  thoroughfare  between  Granville  Street  and  Alma 
Road,  a  distance  of  about  2  miles.  About  200  arc  lamps  will  be  required. 
The  city  electrician  has  recommended  that  the  light  brackets  be  placed  on 
the  trolley  poles  of  the  British  Columbia  El.  Ry.  Co.,  thereby  reducing 
the  number  of  poles  on  the  thoroughfare.  The  property  owners  on  Broad¬ 
way  have  also  expressed  themselves  in  favor  of  the  new  lighting  system, 
and  it  is  probable  that  lamps  similar  to  those  on  Fourth  Avenue  will  be 
installed  on  that  street. 

VERNON,  B.  C. — By-laws  have  been  passed  by  the  ratepayers  as  fol¬ 
lows:  For  reconstructing  the  electric-lighting  system,  $35,000;  extensions 
to  the  electric-light  plant,  $50,000,  and  $15,000  for  construction  of  power 
house. 

VICTORIA,  B.  C. — Plans  are  being  considered  to  remove  all  poles  on 
Government  Street,  between  Humboldt  and  Cormorant  Streets,  and  to 
support  all  wires  from  the  walls  of  the  buildings  along  the  street. 

WINNIPEG,  MAN. — The  Grand  Trunk  Pacific  Ry.  Co.  is  planning  to 
install  a  telephone  system  from  Edmonton,  Alta.,  through  to  the  Pacific 
Coast  for  operating  its  trains  and  for  handling  commercial  messages. 
Work  will  soon  begin  on  the  installation  from  Edmonton  to  Fitzhugli. 

BERWICK,  N.  S. — The  installation  of  an  electric-light  plant,  to  cost 
$15,000,  is  contemplated. 

BERLIN,  ONT. — Arrangements  have  bc-en  made  between  the  light 
commission  and  the  Hydro-Electric  Power  Commission  whereby  the 
transformer  capacity  of  the  local  substation  will  be  increased  from  2500 
lip  to  5000  hp.  This  is  required  to  meet  the  additional  demand  for  130( 
hp  from  local  industries. 

GLENCOE,  ONT. — George  Cook,  of  Glencoe,  is  contemplating  the  con¬ 
struction  of  a  dam  and  installing  a  power  plant  at  Battle  Creek. 

KINGSTON,  ONT. — The  light,  heat  and  power  department  is  pre¬ 
paring  a  report  on  the  local  water-works,  for  which  an  additional 
6,000,000-gal.  pump  will  be  required.  It  has  not  yet  been  decided  whether 
steam-driven  or  electrically  driven  pumps  will  be  installed,  but  extensions 
must  be  made  during  the  present  year.  Other  electrical  work  contem¬ 
plated  includes  placing  all  wires  underground  on  the  main  thoroughfares 
in  view  of  the  adoption  of  permanent  pavements;  also  the  erection  of 
new  lamps  in  the  paved  sections.  C.  C.  Folger,  general  manager  of  the 
light,  heat  and  water  departments,  will  have  charge  of  the  work. 

OTTAWA,  ONT. — The  Ottawa  Lt.,  Ht.  &  Pwr.  Co.  contemplates  the 
purchase  of  equipment,  fixtures,  etc.,  to  cost  about  $250,000. 

TEESWATER,  ONT. — The  town  of  Teeswater  is  contemplating  exten¬ 
sions  to  the  electric-lighting  system. 

TORONTO,  ONT. — Contracts  have  been  awarded  by  the  Hydro- 
Electric  Power  Commission  for  material  for  the  high-tension  transmission 
line  from  St.  Thomas  to  Windsor,  amounting  to  approximately  $750,000. 
Work  will  be  started  on  the  erection  of  the  line  within  30  days. 

WELLAND,  ONT. — The  Town  Council  has  contracted  with  the 
Hydro-Electric  Power  Commission  for  5000  hp.  The  municipality  recently 
took  over  the  complete  distribution  system  and  contracts  of  the  Ontario 
Pwr.  Co.,  of  Niagara  Falls,  in  Welland. 

WINDSOR,  ONT. — Tenders  have  been  called  for  a  200-kw  generatoi 
and  100  ornamental  lamp  standards  to  carry  five-lamp  clusters.  The 
lighting  circuit  will  be  maintained  by  an  underground  distributing  system. 

WINDSOR,  ONT. — The  installation  of  an  ornamental  street-lighting 
system  throughout  the  business  section  is  under  consideration  by  the 
City  Council.  If  the  system  is  installed  it  will  be  maintained  by  the 
municipal  electric  plant,  to  be  changed  when  Niagara  power  reaches 
the  city. 

MONTREAL,  QUE.— The  Saraguay  El.  &  Wtr.  Co.,  of  Montreal,  has 
changed  its  name  to  the  Montreal  Pub.  Ser,  Corpn.  The  company  has 
acquired  the  property  of  the  Paul.  El.  Lt.  &  Pwr.  Co.,  the  Dominion  Lt. 
&  Pwr.  Co.  and  the  distribution  lines  of  the  Canadian  Lt.  &  Pwr.  Co. 
The  Montreal  Pub.  Ser.  Corpn.  secures  energy  to  operate  its  system  from 
the  Canadian  Lt.  &  Pwr.  Co.  and  is  controlled  by  the  Montreal  Tram¬ 
ways  &  Pwr.  Co.  The  officers  are:  E.  A.  Roberts,  president;  H.  R. 
Mallison,  secretary  and  treasurer,  and  K.  B.  Thornton,  chief  engineei 
and  operating  manager. 

MONTREAL,  QUE. — Tenders  will  be  received  by  L.  N.  Senecal, 
secretary  Board  of  City  Commissioners,  City  Hall,  Montreal,  Que.,  until 
April  25  for  the  construction  of  a  system  of  underground  conduits,  main 
and  service  manholes,  transformer  chambers,  etc.,  in,  upon  and  adjoining 
that  portion  of  St.  Catherine  Street  between  Guy  Street  and  Papineau 
Avenue.  Plans  may  be  inspected  and  form  of  tender  obtained  at  the  of¬ 
fices  of  the  electrical  commission,  136  James  Street,  Montreal.  A  com¬ 
plete  set  of  plans  may  be  obtained  upon  deposit  of  $500,  which  will  be 
refunded  upon  return  of  same.  L.  A.  Herdt  is  chairman  of  the 
electrical  commission. 
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MOOSE  JAW,  SASK. — By-laws  have  recently  been  passed  authoris¬ 
ing  the  installation  of  a  fire-alann  system,  at  a  cost  of  $75,000,  and  ex¬ 
tensions  to  the  electric-light  and  power  system,  to  cost  $185,000. 


Miscellaneous 

PANAMA. — Proposals  will  be  received  at  the  office  of  the  general 
purchasing  officer  of  the  Isthmian  Canal  Commission,  Washington,  D.  C.. 
until  April  19,  for  furnishing  induction  motors  and  direct-current  mo¬ 
tors,  copper  louver  panels  and  rubber  valves.  Copies  of  this  circular 
(No.  770)  may  be  obtained  from  the  above  office  or  from  the  office  of 
the  assistant  purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  614 
Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North  Point 
Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general  purchasing 
officer. 


New  Industrial  Companies 


THE  BALTIMORE  ELECTRIC  STORAGE  BATTERY  COMPANY 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Dela¬ 
ware.  The  company  is  capitalized  at  $2,500,000  and  the  incorporators 
are:  S.  S.  Adams,  Jr.,  J.  G.  Gray  and  M.  B.  F.  Hawkins,  of  Wilming¬ 
ton,  Del. 

THE  ELECTRICAL  FIRE  ALARM  COMPANY,  of  Two  Rivers, 
Wis.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  W.  ('. 
Bohrings,  J.  F.  Schener  and  Arnold  Zander. 

THE  ELECTRIC  UTILITIES  MANUFACTURING  COMPANY,  of 
Chicago,  III.,  has  been  granted  a  charter  with  a  capital  stock  of  $2,500  to 
manufacture  and  deal  in  electrical  and  mechanical  devices.  The  in¬ 
corporators  are:  William  Kellerman,  C.  Gordon  and  Barre  Blumenthall. 

THE  MAGNUM  ELECTRIC  FLY  SCREEN  COMPANY,  of  Mangum, 
Okla.,  has  been  incorporated  with  a  capital  stock  of  $6,000  by  R.  F. 
Hayter,  D.  J.  Carter  and  Z.  T.  Pryse,  all  of  Magnum. 

THE  NEW  ENGLAND  ELECTRICAL  DISPLAY  COMPANY,  of 
New  Haven,  Conn.,  has  filed  a  certificate  of  organization.  The  officers 
are:  J.  V.  A.  Kimmey,  president;  L.  E.  Whiting,  treasurer,  and  F.  R. 
Hendryx,  secretary. 

THE  PUMPELLY  BATTERY  COMPANY,  of  Indianapolis,  Ind.,  has 
been  chartered  with  a  capital  stock  of  $20,000  to  manufacture  and  as¬ 
semble  electrical  apparatus.  The  incorporators  are:  Harry  Murphy, 
Sidney  W.  Elston  and  James  K.  Pumpelly. 

THE  STEEL  CITY  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  ha.s 
been  incorporated  with  a  capital  stock  of  $2,500  by  Samuel  H.  Galloway, 
James  P.  Pio  and  Matthew  Mills.  The  company  proposes  to  do  a  gen¬ 
eral  electrical  business. 

THE  STORAGE  BATTERY  &  EQUIPMENT  COMPANY  has  been 
incorporated  under  the  laws  of  the  State  of  Delaware  with  a  capital 
stock  of  $300,000  by  W.  F.  P.  Lofland,  W.  I.  N.  Lofland  and  J.  S.  Collins, 
Jr.,  of  Dover,  Del. 

THE  UNITED  STATES  ELECTRIC  COMPANY,  of  Anderson,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture  elec¬ 
trical  devices,  etc.  The  directors  are:  Frank  P.  and  Martin  Dunn  and 
George  P.  Louiso. 

THE  WISCONSIN  ELECTRIC  COMPANY,  of  Racine,  Wis.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Louis  Hamilton,  C. 
H.  Beach  and  W.  W.  Storms.  The  company  proposes  to  manufacture 
massage  vibrators,  mixers,  sadirons  and  other  appliances  utilizing  elec¬ 
tricity. 


New  Incorporations 


TUSCALOOSA,  ALA. — The  Brimingham-Tuscaloosa  Ry.  &  Utilities 
Co.  has  been  incorporated  with  a  capital  stock  of  $3,000,  which,  it  is 
said,  will  be  increased  to  $1,500,000.  The  company  proposes  to  build  an 
electric  railway  from  Gadsden  to  Tuscaloosa,  via  Attalla,  Ashville,  Birm¬ 
ingham  and  Bessemer,  and  to  operate  a  belt  line  in  Tuscaloosa  County  as 
well  as  a  boat  and  barge  line  on  the  Warrior  River  to  Mobile.  The 
company  also  proposes  to  build  gas  and  electric  plants  and  to  operate 
factories.  The  incorporators  are:  C.  R.  Carter,  C.  A.  Cannon  and 
W.  D.  Adams. 

LAFAYETTE,  IND. — The  General  Ser.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  to  operate  public  utilities  in  Lafayette, 
Fort  Wayne,  Bluffton,  Montpelier,  Anderson,  Logansport,  Peru,  Wabash, 
Decatur,  Geneva,  Berne,  Lebanon,  Thornton  and  Frankfort.  The  in¬ 
corporators  are:  Thomas  B.  Frazee,  Henry  J.  Roach  and  William  A. 
Greist. 

RUSSELLVILLE,  IND.— The  Russellville  Ht.  &  Lt.  Co.  has  been 
incorporated  with  a  capital  stock  of  $6,000  and  the  following  directors: 
J.  W.  Bilbo,  C.  M.  Inge.  J.  N.  Fordice,  J.  M.  Gardner  and  Romulus 
Boyd. 

BLUE  RAPIDS,  KAN.— The  Marshall  County  Pwr.  &  Lt.  Co.  has  been 
incorporated  with  a  capital  stock  of  $30,000.  The  officers  are:  W.  E. 


Ham,  of  Beattie,  president;  A.  Henley,  of  Lawrence,  vice-president; 
William  Hunter,  of  Blue  Rapids,  secretary  and  treasurer,  and  J.  G. 
Strong,  of  Blue  Rapids,  manager. 

DELTA,  OHIO. — The  Delta  Lt.  &  Iltg.  Co.  has  been  incorporated  with 
a  capital  stock  of  $15,000  by  Wesley  M.  Boyd,  J.  W.  Longnecker,  George 
A.  Everett,  F.  A.  Gunn  and  F.  B.  Longnecker. 

MALVERN,  OHIO.— The  Malvern  El.  Lt.  &  Pwr.  Co.  has  been  in 
corporated  with  a  capital  stock  of  $25,000  by  R.  M.  Hayes,  L.  J.  Hayes 
and  M.  M.  Hayes. 

CALVIN,  OKLA.— The  Calvin  U.  &  Fuel  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $4,000.  The  incorporators  are:  J.  W. 
Hundley,  W.  T.  Anglin  and  Owen  M.  Murray,  of  Calvin,  and  Fred  D. 
Oiler,  of  Tulsa. 

CLEVELAND,  OKLA. — The  Cleveland  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $15,000  by  W.  P.  Chappie,  of  Cleveland;  H.  D. 
Bennett,  of  Independence,  Kan.,  and  J.  R.  Chappelle,  of  Chanute,  Kan. 

HARRISBURG',  PA. — Charters  have  been  granted  by  the  State  De- 
paitment  to  11  electric  companies  to  operate  in  districts  of  Westmoreland 
County  as  follows:  ■■Mleghcny,  Arnold,  Hempfield,  Irwin,  North  Irwin, 
Upper  and  Lower  Burrell,  Trafford,  Pintar,  New  Kingston,  Neptune, 
Penn  Township,  and  Translucent,  Parnassus.  Each  company  is  capitalized 
at  $5,000  and  takes  the  name  of  the  district  it  is  to  operate  in.  The  in¬ 
corporators  are:  H.  W.  Kalberer,  .Arthur  B.  Dampman  and  W.  E.  Miller, 
of  Pittsburgh.  The  office  will  be  located  in  Trafford  City. 

MARSHALL,  TEX. — The  Marshall  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $200,000  by  E.  S.  Fry,  M.  Turney  and  E.  L.  Wells, 
Jr.  The  same  parties  have  incorporated  the  Marshall  Ice  Co.,  which  is 
capitalized  at  $160,000.  The  two  companies  will  install  an  electric  light 
and  power  plant  and  ice  factory. 

CHARLESTON,  W.  VA. — The  West  Virginia  Lt.  &  Trac.  Co.  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  Angus  W.  McDonald, 
O.  P.  Fitzgerald,  V.  L.  Black  and  others. 


Trade  Publications 


MOTORS. — .Adjustable-speed  motors  are  illustrated  and  described  in 
Bulletin  1010,  issued  by  the  Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 

TESTING  EQUIPMENTS.— The  Thompson-Levering  Company,  323 
.Arch  Street,  Philadelphia,  Pa.,  has  issued  an  oblong  folder  illustrating 
and  describing  its  various  electrical  testing  sets.  The  sets  are  small  in 
size,  light  in  weight  and  have  great  galvanometer  sensibility.  Nine  types 
of  instruments  are  described. 

PUMPS.— The  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y., 
has  recently  issued  Bulletin  No.  114,  referring  to  its  single-stage,  cen¬ 
trifugal  pump,  which  is  made  for  service  in  a  pit  where  the  water  level 
is  at  such  a  depth  below  the  surface  of  the  ground  that  the  ordinary 
horizontal  shaft  pump  cannot  be  used. 

PRESSURE  SWITCHES. — The  Fort  Wayne  pressure  switches  de¬ 
signed  for  the  automatic  control  of  electric  motors  which  drive  pumps 
for  hydraulic  or  pneumatic  water  systems  and  vacuum  systems  are  briefly 
described  and  illustrated  in  a  folder  issued  by  the  Fort  Wayne  Electric 
Works  of  the  General  Electric  Company,  Fort  Wayne,  Ind. 

STREET  SERIES  LAMPS. — Bulletin  11 A  issued  by  the  Engineering 
Department  of  the  National  Electric  Lamp  Association  refers  to  in¬ 
candescent  street  series  lamps  and  shows  the  efficiency  curves  of  lamps 
of  varying  candle-power.  The  pamphlet  refers  also  to  the  regulation, 
distribution,  candle-power  maintenance  and  advantages  of  incandescent 
series  lamps  for  street  lighting. 

ELECTRIC  SPECIALTIES. — The  George  Cutter  Company,  South 
Bend,  Ind.,  has  issued  general  catalog  No.  12,  which  contains  136 
pages  illustrating  and  describing  the  various  specialties  which  the  com¬ 
pany  manufactures.  The  arrangement  of  the  catalog  makes  any  particular 
device  easy  to  locate.  The  entire  line  has  been  so  classified  and  divided 
into  schedules  that  all  devices  of  the  same  general  nature  are  listed  to¬ 
gether. 

ELECTRICAL  SPECIALTIES  FOR  EXPORT.— Pass  &  Seymour,  Inc., 
Solvay  Station,  Syracuse,  N.  Y.,  has  issued  an  export  catalog  of  its  elec¬ 
trical  specialties.  No.  21,  which  lists  its  Shurlock  and  other  electrical 
devices,  the  descriptive  matter  accompanying  each  cut  appearing  in  Span¬ 
ish  and  Portuguese  as  well  as  in  English.  Considerable  care  has  been 
exercised  in  giving  the  detailed  information  desired  for  foreign  trade. 
The  catalog  will  interest  prospective  purchasers  in  all  Latin-American 
countries. 

REFLECTORS. — The  Sun  Electrical  Company,  Ltd.,  118  Charing 
Cross  Road,  London,  W.  C.,  England,  has  issued  a  comprehensive  catalog 
referring  to  its  “Sunlite”  and  its  “Sunline”  reflectors.  These  have  been 
insta'led  in  many  of  the  leading  shops  for  window  lighting  as  well  as 
for  facia  lighting,  concealed  lighting,  picture  lighting  and  other  pur¬ 
poses.  Small  reflectors  of  various  types,  outside  lanterns  and  reflectors, 
metal  and  carbon  lamps  and  brackets  are  also  illustrated  and  described. 
The  thirty-six  pages  show  the  complete  line  and  wide  variety  of  reflec¬ 
tors  made  by  this  company,  adapted  to  almost  every  lighting  requirement. 


8oS 


ELECTRIC 

.  Business  Notes  . 

I>.  C.  &  WM.  B.  JACKSON,  consulting  engineers,  have  moved  their 
Boston  offices  from  84  State  Street  to  248  Boylston  Street. 

THE  DALE  COMPANY,  manufacturer  qf  lighting  fixtures,  will  soon  oc¬ 
cupy  the  new  six-story  building  at  107-109  West  Thirteenth  Street,  New 
York. 

S,  R,  FRALICK  &  COMPANY,  IS  South  Clinton  Street,  Chicagq,  have 
taken  the  agency  for  the  Middle  West  for  the  “Tap-on'’‘ mahufqctuyed  by 
Jordan  Brothers,  Inc.,  New  York. 

THE  STANDARD  ROLLER  BEARING  CpMPANY,  Philadelphia, 
Pa.,  has  opened  an  office  in  Indianapolis  in  charge  of  Mr.  L.  M.  Watkin, 
Jr.,  whose  headquarters  will  be  in  the  State  Life  Building. 

THE  KERR  TURBINE  COMPANY,  Wellsville,  N.  Y.,  manufac¬ 
turer  of  the  Economy  steam  turbine,  has  appointed  F.  A.  Mazzur  & 
Company,  14l  Milk  Street,  Boston,  its  New  England  representative. 

THE  SPLITDORF  ELECTRICAL  COMPANY,  of  Newark,  N.  J.,  has 
opened  a  European  branch  and  service  station  at  6  City  Road,  Finsbury 
.Square,  London,  E.  C.  A  similar  branch  is  to  be  opened  in  .Atlanta, 
Ga.,  within  the  next  sixty  days. 

WOODMANSEE  &  DAVIDSON,  INC.— Mr.  E.  A.  Sessions  having 
withdrawn  from  Woodmansee,  Davidson  &  Sessions,  consulting  engineers, 
Chicago,  as  previously  noted  in  our  columns,  the  name  of  the  firm  has 
been  changed  to  Woodmansee  &  Davidson,  Inc. 

MR.  SIEGMUND  STRAUSS,  of  Vienna,  a  member  of  the  Oester- 
reichischer  Ingenieur  von  .\rchitekten-Verein,  is  visiting  this  country  for 


A  L  W  O  R  L  D  VoL.  6i,  No.  is 

the  purpose  of  establishing  business  relations  with  American  manufac¬ 
turers  and  inventors  who  desire  to  be  represented  in  fais  country.  His 
address  is, Hotel  Netherland,  New  Y-otk,  N.  Y*.  •.»  j.  i..»  ot  cm, 

THE  TUCKER  AGENCY,  New  York  City,  has  been  organized  by  Mr. 
W.  Gaylord  Tucker,  Jr.,  to  handle  the  publicity  business  of  the  New 
York  Edison  Company,  the  New  York  Electrical  Exposition,  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  the  United  Electric  Light  & 
Power  Company,  the  Metropolitan  Engineering  Company,  the  New  York 
Service  Company  and  the  New  York  Electric  Vehicle  Association.  . 

THE  LINE  MAT^klAL  COMPANY,  of  South  Milwaukee,  Wis.,  U 
the  new  name  of  the  Ajax  Line  Material  Works.  The  company  is  .en¬ 
gaged  in  the  manufacture  of  all  kinds  of  line  material,  such  as  braqkets, 
street  hoods,  tungsten  fixtures,  self-locking  windlasses,  hangers,  mast- 
arms,  ornamental  lighting  posts,  malleable-iron  pins,  bolts,  washers  and 
other  pole-line  hardware.  A  new  galvanizing  plant  has  just  been  in¬ 
stalled.  Mr.  F.  L.  Sivyer,  the  new  president  of  the  company,  is  also 
chief  executive  of  the  Sivyer  Steel  Casting  Company  and  the  Northwest¬ 
ern  Malleable  Iren  Company. 

FREDERICK  RALL,  19  Park  Place  and  16  Murray  Street,  New  York 
City,  general  sales  agent  for  E-Z  lamp-locking  devices,  has  appointed 
sales  representatives  covering  territories  as  follows:  George  C.  Rich¬ 
ards,  629  West  Jackson  Boulevard,  Chicago,  Ill.,  for  States  of  Illinois, 
Indiana,  Missouri,  Wisconsin  and  Texas;  W.  I.  Otis,  629  Howard 
Street,  San  Francisco,  Cal.,  for  States  of  California,  Oregon  and  Wash¬ 
ington;  W.  W.  Geisse  company,  McKnight  Building,  Minneapolis,  Minn., 
for  States  of  Minnesota,  North  Dakota  and  Sbuth  Dakota;  Raymond 
.Ackerman,  204  Scott  Building,  Salt  Lake  City,  Utah,  for  States' of  Utah, 
Idaho,  Montana,  Nevada  and  Wyoming. 
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UNITED  STATES  P.ATENTS  ISSUED  APRIL  1,  1913. 

(Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1.057,415.  MEANS  FOR  PHOTOMETERING  ELECTRIC  LAMPS;  H. 
S.  Dunning,  New  Dorp,'  N.  Y.,  and  W.  G.  Houskeeper,  Philadel¬ 
phia,  Pa.  Apj).  filed  May  16,  1910.  Ammeter  and  voltmeter  having 
indicating  devices  moving  in  intersecting  paths,  with  a  scale  or 
chai  t. 

1,057,428.  ELECTRICAL  COUPLING;  J.  L.  Hinds  and  J.  J.  Dossert, 
Syracuse,  N.  Y.  App.  filed  Oct.  5,  1910.  Line  tapper  having  a 
movable  clamp  actuated  by  a  nut. 

1,057,436.  SPEED  CONTROL  APPARATUS;  M.  E.  Leeds,  Phila¬ 
delphia,  Pa.  App.  filed  Sept.  11,  1911.  Centrifugal  governor  shifts 
a  movable  contact  into  engagement  with  a  rigid  contact. 

1,057,500.  LOCK-OUT  SWITCH  FOR  PARTY-TELEPHONE  LINES; 
J.  G.  Roberts,  Chicago,  III.  App.  filed  July  26,  1906.  Polarized 
magnet  and  ratchet  mechanism  by  which  two  or  more  stations  of  a 
party  line  may  be  connected  for  conversation  to  the  exclusion  of 
other  stations  on  the  line. 


1.057.516.  TELEPHONE  SET;  A.  B.  Allen  and  L.  Day,  New  York, 
N.  Y.  .App.  filed  Oct.  11,  1906.  Of  ornamental  character;  circuit 
controlled  by  a  movable  receiver-supporting  platform. 

1,057,595.  TELEPHONE  SYSTE.M;  D.  L.  Temple,  Chicago,  Ill.,  and 
C.  L.  Goodrum,  Atlantic  City,  N.  J.  App.  filed  March  1^  1902,  Of 
the  complete  metallic-circuit,  central-energy  type  (40  claims). 

1,057,608.  AUTOMATIC  ELECTRIC  RELEASE  FOR  FIRE  DOORS; 
T.  H.  Wurmb  and  R.  Baumann,  St.  Louis,  Mo.  App.  filed  Aug. 
29,  1910.  Trip  magnet  controlled  by  thermal  circuit-controlling 

device. 

1,057,638.  AUTOMATIC  LAMP-LIGHTER  .AND  CONTROLLER;  W. 
C.  Hamilton  and  W.  L.  Bird,  Indianapolis,  Ind.  App.  filed  March 
23,  1912.  For  lighting  gas  lamps  of  automobile. 

1.057,640.  MAXIMUM-DEMAND  INDICATOR;  V.  S.  Hardey,  Chi¬ 
cago,  Ill.  App.  filed  July  17,  1911.  Has  ordinary  indicator  hand 
positively  driven  and  a  rnaximum-demand  indicator  hand  movable  by 
the  positive  hand;  both  hands  travel  across  face  of  dial. 

1,057,669.  ELECTRIC  FURNACE  FOR  IRON  AND  STEEL;  A.  L.  J. 
Queneau,  Philadelphia,  Pa.  App.  filed  Au(j.  3,  1911.  Has  working 
hearth  made  up  of  rammed  body  of  magnesite  and  tar  with  graphite; 
special  electrode  holder,  water-cooled. 


1,057,689.  DEVICE  FOR  BRANDING  CASKS  AND  SIMILAR 
ARTICLES;  E.  Uhlmann,  Albany,  N.  Y.  App.  filed  Aug.  12,  1912. 

Support  for  cask  and  electrically  neated  branding  plates. 

1,057,745.  ELECTRIC  HEATER;  M.  M.  Kohn,  New  York,  N,  Y. 

App.  filed  Feb.  5,  1912.  Comprises  a  base,  a  housing  or  casing  and 
a  plurality  of  independently  removable  heating  units.  ‘ 

1,057,749.  S'WITCH  LOCK;  O.  M.  Lockwood  and  A.  A.  Stout,  Roch¬ 
ester,  N.  Y.  App.  filed  May  22,  1912.  For  ignition  circuits  of  auto¬ 
mobile  and  launch  engines.  J 

1,057,752.  SIGNALING  DEVICE;  R.  H.  Manson,  Elyria,  Ohio.  App.  a 

filed  Nov.  25,  1910.  Electric  horn;  character  of  resonator  is  modi-  S 

fied  to  change  the  sound  produced  by  the  horn.  _  } 

1,057,753.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh.  Ij 

Detroit,  Mich.  App.  filed  Sept.  30,  1912.  For  withstanding  high 
temperature;  formed  of  an  alloy  consisting  of  iron  and  aluminum. 

1,057,754.  rELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh, 

Detroit,  Mich.  App.  filed  Sept.  30,  1912.  For  high  temperature; 
formed  of  iron  chromium  alloy  in  which  the  chromium  is  at  least 
20  per  cent. 

1,057^55.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh 

Detroit,  Mich.  App.  filed  Sept.  30,  1912.  Formed  of  alloy  of  nickel 
and  silicon. 

1,057.756.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh,  De¬ 
troit,  Mich.  App.  filed  Sept.  30,  1912.  Formed  pf  alloy  of  iron 
and  chromium  with  added  quantity  of  material  having  properties  of 
silicon  and  aluminum. 

1.057,759.  DYNAMO-ELECTRIC  MACHINERY;  A.  H.  Midgley  and 
C.  A.  Vandervell,  .\cton  Vale,  England.  App.  filed  July  11,  1910. 

Dynamo  for  train  lighting. 

1,057,760.  AUTOM.ATIC  ELECTRIC  WATER  HEATER;  L.  Miles, 

San  Francisco,  Cal.  App.  filed  Jan.  29,  1912.  Piston  subjected  to 
water  ‘pressure  controls  the  switch;  resistance  coil  is  kept  sub¬ 
merged. 

1,057,766.  COMBINED  DOOR  BELL  AND  BURGL^XR  ALARM;  C.  B. 

Pace,  Jackson,  Tenn.  App.  filed  April  20,  1912.  Movement  of  door 
knob  in  either  direction  closes  circuit  through  bell. 

1,057,772.  BALANCER  FOR  THREE-PHASE  ELECTRICAL  SYS¬ 
TEMS;  A.  H.  Pikler,  Montclair,  N.  J.  App.  filed  Nov.  29,  1911. 

A  neutral  conductor  is  established  at  the  point  of  current  consump¬ 
tion  when  it  is  not  practicable-  to  lead  a  neutral  conductor  direct 
from  the  generator. 

l,057j^784.  AUTOMATIC  FIRE  ALARM;  W,  and  F.  Topp,  Granby, 

Quebec,  Canada.  App.  filed  Feb.  8,  1911.  Spring  contact  normally 
held  out  of  contact  with  contact  plates  by  a  fusible  prop. 

1,057,807.  APPARATUS  TO  INDICATE  THE  PROXIMITY  OF  ICE¬ 
BERGS  AT  SEA;  VV.  G.  Day,  Baltimore,  Md.  App.  filed  May  14, 

1912.  Hard-rubber  strip  exposed  to  air  on  one  side  so  as  to  be 
warped  by  cold  air  and  close  an  alarm  circuit. 

1,057,817.  APPAR.ATUS  FOR  F.AULT  LOCATION  ON  ELECTRICAL 
CONDUCTORS;  H.  M.  Friendly,  Portland,  Ore.  App.  filed  June 
10,  1907.  Galvanometer  and  adjustable  resistances.  , 

1,057,830.  G.ALV.ANIC  CELL;  A.  Hcil,  Frankfort  on -the-Main,  Ger¬ 
many.  App.  filed  Jan.  3,  1911.  Depolarizing  mass  containing  man¬ 
ganic  hydrate  and  manganese  dioxide  hydrate. 

1,057,878.  PRODUCTION  OF  ZINC  AND  THE  LIKE;  A.  B.  Pesca- 
tore,  London,  England.  App.  filed  Nov.  20,  1911.  Electrically 

heated  furnace  and  process. 

1.057,879.  ALARM  FOR  PREVENTING  THEFT;  J.  R.  Qiiain,  West¬ 
minster,  London,  England.  App.  filed  Oct.  4,  1912.  Has  a  sensi¬ 
tive  spring  member. 

1,057,904.  ELECTRICAL  VULCANIZER;  W.  H.  Welch,  London,  Eng. 

App.  filed  July  25,  1912.  Metallic  sections  with  heat  distribution. 

1,057,962.  MOTOR  CONTROLLER;  C.  T.  Henderson,  Milwaukee,  Wis. 

App.  filed  Sept.  6,  1907.  Motor-generator  brake  system. 

1,058,009.  FREQUENCY  POLE  CHANGER;  A.  H.  Weiss,  Chicago, 

Ill.  App.  filed  Nov.  15,  1906.  ,  Party-line  telephone  system  with 
alternating-current  enunciators. 
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